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ANALYSES OF SEDIMENT SAMPLES FOR U.S. ARMY CORPS OF ENGINEERS
SEATTLE HARBOR NAVIGATION PROJECT OPERATIONS AND MAINTENANCE
SAMPLING AND TESTING OF DUWAMISH RIVER SEDIMENTS
Sin-Lam Chan, Michael H. Schiewe, Donald W. Brown

Northwest and Alaska Fisheries Center
2725 Montlake Boulevard East

Seattle, Washington 98112 DRAFT
INTRODUCTION
Sediment samples were collected in the Duwamish Waterway during April
1985 and tested to determine suitability for disposal at the open-water
disposal site at Four-Mile Rock in Elliott Bay. Selected sediment
characteristics were determined and concentrations of organic pollutants
and six metals were measured. Sediment toxicity was assessed using amphipod

(Rhepoxynius abronius) bioassays and bacterial bioluminescence (Microtox)

assays.
METHODS
Sampling
Twenty sediment core samples were collected April 15-19, 1985 at
stations 251-275 in the Duwamish River {Figure 1, Table 1) using a vibracore -
sampler with clear plastic sample tubes. Reference sediment was collected
in Sequim Bay by Battelle Northwest Marine Laboratory using a 0.1-m2 modified
Van Veen grab sampler. The sampling in the Duwamish River was conducted by
Battelle under separate contract with the US Ammy Corps of Engineers (COE).
Sediment was also collected in Bowman Bay (West Beach, Whidbey Island) by
National Marine Fisheries Service personnel for use as a reference sediment
in biological assays. After sampling, only glass, stainless steel, aluminum,
or Teflon were allowed to contact the sediment to be analyzed for organic

chemicals. These materials were rinsed with CHpC12 and air dried prior to use.



To represent sediments as they would be dredged, each core was divided
into 4' lengths. FEach 4' length of a core was treated as a separate sample
and was emptied into a stainless steel container and thoroughly mixed.

Four 1 quart containers of each sediment sample were collected and stored
at 4°C on shipboard. At the end of each day the samples were transferred
to the laboratory and stored at 4°C. The sampling contractor (Battelle)
collected a sample of each mixed core for sulfide analysis and submitted
them to a testing laboratory. Also, two 4-0z bottles of each sample were
frozen for possible future chemical analysis.

The samples were composited according to the scheme supplied by the

COE as follows:

Composite sample Core
number sample numbers
€1 . 1, 3
c2 2, 4, 5, 6 (below top 4')
€3 6 (upper 4')
c4 7s 95 11
€5 8, 10, 12, 13
o (:Ef 14, ISf 1
//’q' C7 174L 18, 19
[ C8 20
)”g” c9 Sequim Bay

Equal volumes of each of the samples to be composited were placed in a
stainless steel container and thoroughly mixed. Portions of each composite
were taken for the following analyses: sulfides; As, Cd, Cu, Pb, Hg, and
Zn; oil and grease; grain size distribution; total organic carbon; total
solids and total volatile solids; organic chemicals; and bioassays. Four
quarts of each composite were uged for the amphipod bioassays and the
remainder stored at 4°C for 30 days. Two 4-0z bottles of each composite
sample were stored at -20°C for organic chemical analyses; two additional

bottles of each composite sample were stored for any additional analyses.




Procedures for Chemical and Physical Analyses

Except for analyses for organic compounds, chemical and physical anatyses
were conducted using procedures described in EPA Technical Report EPA/CE-81-1.

Total Extractable Hydrocarbons (0i1 and Grease)

Sediment was mixed with anhydrous magnesium sulfate and extracted with
freon. The freon containing the extractable organic material was analyzed
by infrared spectrophotometry in accordance with the instrument's operating
manual.

Grain-Size Analysis

Grain-size analyses were performed to estimate percent distribution for
gravel, sand, silt and clay. Approximately 25 g wet sample were sieved
through 2-mm and 62-um screens. Material retained on the screens was dried
at 100°C for 24 h and weighed to give "percentage of" gravel and sand,
respectively. Material that passed the 62 um screens was submitted for
pipet analysis to determine silt and clay.

Total Solids (TS) and Volatile Solids (VS)

For determining TS and VS, evaporating dishes were prepared by ignition
for 60 min at >550°C and cooling in a desiccator. The dishes were weighed
to the nearest 10 mg and stored in a desiccator until needed. 25-50 g of
sediment were placed in a prepared evaporating dish and weighed to the
nearest 10 mg. The dishes were placed in an oven at 103°C overnight. The
dishes were cooled in an individual desiccator containing fresh desiccant
and subsequently weighed and the results used to determine % water and TS.

Volatile solids and ash were determined by igniting the residue from
the TS analysis in an electric muffle furnace at 550°C for 60 minutes. The
residue and dish were cooled in a desiccator and reweighed and results used

to calculate VS and percent ash.
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Analysis of Trace Metals in Sediments

Sediment subsamples were taken from the well-homogenized samples.
Subsamples were removed with a spatula and placed into acid-cleaned borosilicate
jars and digested in HNO3.

Most metals (Pb, Cu, Cd, As and Zn) were measured using graphite furnace
atomic absorption (AA) spectroscopy. Mercury was measured using the cold-
vapor absorption technique. The quantitation limits, based on twice the
standard deviation of triplicate samples near the detection Timit were
0.01 ug/g dry weight for mercury, and 0.1 ug/g for Pb, Cu, Cd, As, and Zn.

Reagent blanks were analyzed with every set of 20 samples or fewer.

The concentrations in the blanks were < to the detection limit (Table 5).
The AA was calibrated by the method of standard additions according to the
manufacturer's instructions. A calibration curve was prepared each day.
A1l samples were analyzed under conditions which gave a response in the
linear range. A standard in the linear range was analyzed with every ten
samples. Dilutions were prepared from commercially available (1000 mg/L)
AA standards.

Precision and accuracy of the laboratory methods were demonstrated prior to
analyzing samples. National Research Council of Canada (NRCC) estuarine
sediment reference material was analyzed with each set of 20 or fewer
samples to check the accuracy of the analysis. Sample Cl was submitted as
a blind duplicate to determmine precision. All quality control data are
part of this report.

Analysis of Organic Compounds in Sediment

Samples were analyzed for the compounds listed in Table 2 by the
procedures set forth in NOAA Technical Memorandum NMFS F/NWC 64 (MacLeod
et al. 1984) with slight modification. The procedure is briefly described

below.



Ten grams of wet sediment were mixed with NapSOs and extracted with
dichloromethane. Hexachlorobutadiene, endosul fans, endrin, and hexachloro-
cyclohexanes were analyzed in a portion of the total extract by gas
chromatography (GC)-electron capture detection (ECD). The remaining extract
was chromatographed using silica-alunina chromatography and Sephadex LH-20
column chromatography. Samples were analyzed using capillary column GC
with flame ionization (FID) and ECD for quantitation, and mass spectrometer
(MS) detector for confirming identities. Phthalates were quantitated using
GC/MS.

Quality control measures for analyzing organic compounds are summarized
here and in Appendix I. Internal standards were added at the beginning
of sample preparation to calculate the concentrations of the analytes, and
in the last step prior to GC analysis to calculate the recovery of the
above internal standards. The gas chromatograph was routinely calibrated
to confirm that responses remained consistent throughout sample analyses.
This was accomplished by analyzing a standard solution 3 times before
analyzing samples and after every 4 or fewer samples. With few exceptions
the responses for each compound were within + 5%, Standard solutions have
been prepared in duplicate and the concentrations for each compound was
shown to be reproducible to within + 5%.

The tables in Appendix II show previous results of analyses of samples
of our reference sediment for aromatic and chlorinated compounds, for
laboratory blanks (LB), and laboratory blanks with added standards (LBAS).
The detection limits for aromatic hydrocarbons was about 6 ng/g and for
pesticides about 1 ng/g (Appendix II, Tables 1 and 2). Each of three
chemists analyzed 3 samples of a reference sediment, 1 LB and 1 LBAS or a

second reference sediment. The recovery of internal standards for each



sample was commonly > 50% and the results were reproducible to + 25% (or
better) for the entire sample preparation and instrumental analysis. The
analytes were not detected in the LB and the added analyte standards were
generally recovered at about 100%. The relative standard deviation (or
coefficient of variation) for each PAH for each chemist was generally

£ *#25%. The same parameter among the three chemists generally was < +25%.
A1l data from analyses of samples, blanks, reference materials, replicates,
are included in this report.

Biological Assays

Amphipod Bioassays

Static, ten-day amphipod (Rhepoxynius abronius) lethality bioassays

of fresh and aged sediments were conducted using the protocol of Swartz
et al. (1985). Assays of fresh sediments were conducted as required by
the EPA interim criteria for disposal of dredged sediments at the Four-Mile
Rock open-water disposal site. Testing of aged sediments was undertaken at
the request of COE to evaluate possible changes in the toxicity of dredged
spoils occurring after placement in an open water disposal site.

Amphipods were collected at West Beach (Bowmans Bay) on Whidbey Island,
Washington. Prior to testing, the amphipods were acclimated for at least
72 hrs to 15°C seawater (26-28°/oo salinity) and examined microscopically to
confirm taxonomic identity and allow removal of those showing physical
damage from collection. Test sediments were stored at 4°C and assayed
within 10 days of collection.

Bioassays were conducted in 1-L glass beakers containing 175 mL sediment
to create a 2 cm-deep layer. Before testing, the interstitial salinity of
each sediment was determined and, since all were > 25°/oo, no procedural

adjustment was necessary. Beakers were then filled with 775 mL of charcoal-




and particulate (3um)-filtered seawater (salinity 26-28"/c0), covered with
watchglasses and placed in a 15°C waterbath. Seawater overlying the sediments
was aerated without disturbing the surface sediment. Twenty-four hour
lighting was maintained to discourage amphipod emergence from the sediment.

For each sediment sample tested, 20 amphipods were placed in each of 6
replicate beakers. Five beakers were not disturbed during the 10-day exposure
period and used to evaluate survival. The sixth beaker was used for daily
measurement of seawater pH and dissolved oxygen concentrations, and measurement
of starting and ending sediment-interstitial water, Eh, salinity and pH.

For each sediment tested, an additional 6 beakers were prepared with
175 mL sediment and placed in a covered, ambient temperature (10-12°C)
seawater bath for aging. Each beaker was provided with flowing seawater at
a rate of 3 L/hr without disturbing or resuspending the sediment. After
35 days the beakers were transferred to a 15°C waterbath and static, 10 day
amphipod bioassays were conducted as described above.

At the completion of each bioassay, the proportion of surviving amphipods
was determined in each beaker. Differences in survival among the treatment
groups was statistically evaluated using analysis of variance {ANOVA) and
the Newman-Keul multiple comparison test.

Bacterial Bioluminescence (Microtox) Assay

Bacterial bioluminescence assays were conducted on organic extracts
of fresh and aged (35 days in flowing seawater) sediments as described by
Schiewe et al. (1985). Briefly, standardized dichloromethane extracts of
each test sediment were prepared as outlined above see chemistry section)
and transferred (solvent-exchanged) to 100% ethanol. The extracts were

stored at -20°C until tested.




For determination of ECgps (the concentration of extract causing a 50%
reduction in light emitted), 4 concentrations of extract and a saline blank
were tested in duplicate. A1l dilutions were prepared in a saline solutfon
containing 2% NaCl in charcoal-filtered, double-distilled water. To begin
testing, equal volumes of diluted extracts (or saline) and suspensions of

the bioluminescent bacterium Photobacterium phosphoreum were mixed and

placed in a temperature-controlled incubation block at 15°C. Working
solutions of test bacteria were prepared daily by reconstituting a lyophilized
suspension of bacteria (Microtox reagent, Beckman Instruments, Carlsbad, CA)
in sterile, charcoal-filtered, double-distilled water. Bioluminescence was
monitored at a wavelength of 491 nm at O-time and after 5, 15 and 30 min of
exposure using a Model 2055 Microtox Toxicity Analyzer (Beckman Instruments).
For each sediment extract tested, a parallel solvent-only assay was run to
allow adjustment of results for the contribution of the ethanol carrier.
Estimates of the ECsgs were calculated using linear regression analyses.
The percent inhibition of 1light emitted at each test concentration and time
point were converted to a gamma value which has been defined as the ratio
of light lost to light remaining. The gamma values were normalized for
natural decline in light production over time and adjusted for the contribution
of the solvent vehicle. The natural log gamma was regressed on the natural
log of extract concentration and the EC5p was calculated from the regression
equation. A mathematical procedure based on Fieller's Theorem was used to

calculate a 95% confidence interval for each estimate of the ECgg.

RESULTS

Physical Tests and Chemical Analyses

The concentrations of sulfides in the individual core samples ranged

from 38 to 620 ug/g wet weight (Table 3). Particle size distribution data



for the composite sediment samples are included in Table 4. Sediments C1,

CZ, and C4 were characterized by a high proportion of sand, while sediments
¢3, €5, C6, C7, C8 and 69 contained a high percentage of silt and clay. The
concentrations of metals, sulfides and selected physical characteristics

for the composited sediment samples are shown in Table 5. Sediments C3, C5,
C6, C7, C8 and C9 were characterized by relatively high levels of As, Cu

and sulfides. Concentrations were highest in C8. Concentrations of oil and
grease, and the remaining metals analyzed were also highest in C8.

Quality control (QC) for metals analyses included results from laboratory
blanks (BL) and sediment analysis with and without added standards (spiked
samples) (Table 6). The recoveries for As, Cd, Cu, Pb and Zn ranged from
75 to 115% and the maximum variation was + 20% of the mean. The concentrations
of Cd and Cu measured in the BCSS-1 reference sediments and As, Cd and Cu in
MESS-1 were within the 95% tolerance levels (Table 7). The concentrations
of As, Pb, Zn and Cr in BCSS-1 and of Pb, Zn and Cr in MESS-1 were slightly
outside the 95% tolerance level. If desired, the data in Table 6 can be
used to correct the concentrations of metals listed in Table 4 for analytical
bias.

The guidelines for quality assurance for these sediment anal yses included
(a) the recovery of internal standards added to each sample should be >50%
with reproducibility of +25% or better; (b) analytes should not be present
in Taboratory blank samples at or above the 1imits of detection {generally
5 ng/g for AHs and 1 ng/g for CHs); (c) standards added to laboratory
blanks and analyzed as a sample would be recovered at >50% with reproducibility
of +25% or better; and (d) the concentrations of AHs and CHs determmined for
a reference sediment should be >50% of the stated value with reproducibility

of +25% or better.
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The concentrations of organic chemicals and corresponding QA data, are
included in Tables 8-22. The concentrations of AHs and CHs in laboratory
blanks (LB), laboratory blanks with added standards (LBAS), and reference
sediment and the recovery of internal standards were generally within
acceptable limits (Tables 8 and 16). The detection limits for AHs were
generally <2 ppb and for CHs generally <0.5,

The concentrations of AHs in C1 and C2 were similar to those in C9,
(Sequim Bay), whereas AH concentrations in C3, C4, C5, C6, C7 were somewhat
higher than in C9 (Tables 8 and 9). The highest concentrations of AHs were
measured in C8. The concentrations of PCBs were relatively Tow in C1 through
C7, but somewhat higher than the Sequim Bay sediment (2.7 ppb). The
concentrations were highest in C8 (3900 ppb, Tables 9, 10). Chlorinated
pesticides were generally not detected (detection limits were generally
less than 1 ppb). The main exceptions were the concentrations of 0,p-DDT
and p,p-DDT in C7, (42 and 22 ppb, respectively, Tables 11, 12).

The concentrations of phthalates, except bis(2-ethylhexyl)phthalate
(DEHP), were generally <20 ppb (Tables 14-16). The concentrations of DEHP
in the Duwamish samples ranged from 120 ppb to 2800 ppb compared to 100 ppb
in the Sequim samples and 33 and 35 Ppb in the 2 blank samplas. The higher
concentrations of DEHP in the Duwamish sediments may have been due, in part,
to phthalates from the plastic pipe used for sample collection.

The concentrations of the other compounds listed in the Four-Mile Rock
Interim Criteria are included in Tables 17-19. Most of these chemicals
were not detected. Limits of detection were generally <10 ppb. Dichlorobenzenes
were present in the laboratory blank samples at concentrations ranging from
6.7 to 25 ppb , therefore, a concentration of >40 ppb was adopted as a real

value (approximately two times the concentration in the blanks). This 40 ppb
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value was exceeded in sample C2 (94 ppb), possibly due in part to laboratory
contamination. Hexachlorobutadiene (4CBD), endosulfans, endrin, and
hexachlorocyclohexanes were not detected (detection 1imits were generally

<2 ppb, Tables 20-22).

Amphipod Bioassays

The results of 10-day amphipod bioassays of fresh and aged Duwamish
Waterway sediments are summarized in Table 23. Selected physical properties
of the sediments and their interstitial water (i.e., pH, salinity, mean Eh)
are shown in Appendices III and IV. Dissolved oxygen concentrations were
above 8 mg/L during all bioassays.

Amphipod survival in the fresh sediments ranged from a high of 96% in
Duwamish Waterway sediments Cl and C2, to a low of 39% in Duwamish Waterway
sediment C8. Survival was significantly different (lower, P=0.05) in
Duwamish Waterway sediments C6, C7, C8, and the Sequim Bay fine-grain
control sediment when compared to that in the Bowman Bay control sediment.
Moreover, amphipod survival in sediments C6, C7, and C8 was significantly
different (lower, P=0.05) than that in the Sequim Bay sediment.

In contrast to the differential survival observed in amphipod bioassays
of fresh sediments, no significant differences were observed in survival of
amphipods exposed to any of the aged sediments. Percent survival ranged from
a high of 97% to a low of 85%; 94% survival was observed in the aged Bowman
Bay native sediment.

Bacterial Bioluminescence Bioassays

Results of bacterial bioluminescence assays of organic extracts of
fresh and aged sediments are summarized in Table 24. The estimated 15 min
EC5ps of extracts of the Duwamish Waterway sediments ranged from 0.06 to

0.45 uL/mL, and were all significantly different (P=0.05) than the extract
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of Bowman Bay sediment (ECgg = 3.29 ulL/mL). Despite this narrow range of
toxicities among the extracts of Duwamish Waterway sediment, statistical
analyses (Spearman Rank Correlation) indicated a significant association
between 15-min EC59s and the sum of the measured aromatic hydrocarbons
(rg=0.862, P=0.02).

The estimated 15-min ECggs of extracts prepared from aged sediments
ranged from a Tow of 0.04 uL/mL for sediment C-8 to a high of 0.61 uL/mL for
sediment C2. Extracts of sediments Cl, C2 and the Bowman Bay sediment all
showed a decline in toxicity after aging, while extracts of sediments C4, C5
and C6 showed increased toxicity. As was the case with extracts of fresh
sediments, the extracts of the aged Duwamish Waterway sediments were all
significantly (P=0.05) more toxic than the extract of aged Bowman Bay
control sediment.

DISCUSSION
Chemistry

The concentrations of chemicals in Duwamish Waterway sediments C1l
through C7 were generally below the criteria set for disposal of dredged
materials at Four-Mile Rock. In contrast, the concentrations of most
organic chemicals and metals in C8 exceeded these criteria. Exceptions
were the concentrations of arsenic which exceeded the criteria by about 6%
and 18% in sediments C5 and C7, respectively. However, the As concentration
in Sequim Bay sediment (C9) exceeded the criteria by about 30%. It should
be noted that different analytical methods could give rise to considerable
differences in results of As analysis. The criteria are based on data
from another laboratory and most likely the analytical methods used for As
were not the same as that used for these samples. The concentrations for

As in reference materials analyzed with these samples (Table 7) were 31%
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and 4% higher than the published mean concentration. The concentration of
DDT in C7 (29 ppb) exceeded the criteria (8 ppb). It should be noted that
29 ppb for DDT, a chemical generally regarded as having similar toxicity to
PCBs, is a relatively low concentration and may not be environmentally
significant.

Amphipod Bioassays

Results of amphipod bioassays indicated three of the eight Duwamish
Waterway sediments (C6, C7 and C8) and the Sequim Bay sediment were significantly
more toxic than the Bowman Bay native control sediment. Since a high
proportion of clay and silt are known to adversely affect amphipod survival
(Swartz et al. 1985), the fine-grain nature of all of these sediments probably
contributed to the observed toxicity. However, sediments C6, C7 and C8 were
also significantly more toxic than the Sequim Bay sediment. Thus grain size
alone does not appear to account for all the toxicity of the Duwamish
Waterway sediments, and other factors (e.g., concentrations of chemical
contaminants, sulfides) must be considered.

An interesting finding of these studies was the apparent reduction in
toxicity which occurred when the Duwamish Waterway sediments were aged in
flowing seawater for 35 days and then retested in amphipod bioassays. This
reduced toxicity may, however, be an artifact of the test methodology.

During aging, a thin (ca. 2 mm) crust of reddish-brown material formed at

the sediment-seawater interface, probably as a result of the activities of
chemotrophic bacteria. When amphipods were introduced into the beakers at

the start of bioassays, they tended to remain on the sediment crust and

rarely burrowed beneath the surface. This modified burial behavior greatly
reduced sediment-amphipod contact and may alone explain the increased survival.

These results suggest the limited usefulness of this method of laboratory
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aging as a means of predicting possible changes in sediment toxicity in the
environment and further research is needed.

Bacterial Bioluminescence Bioassays

The results of bacterial bioluminescence assays of organic extracts
indicated significantly greater toxicity associated with each of the Duwamish
Waterway sediments when compared to Bowman Bay reference sediment. Moreover,
differences in toxicity among Duwamish Waterway sediments were significantly
correlated with the concentrations of aromatic hydrocarbons.

The greater toxicity of Duwamish Waterway sediments compared to Bowman
Bay sediment was also supported by bioluminescence assays of aged sediments.
A1l extracts of Duwamish Waterway sediments were significantly more toxic
than that of the Bowman Bay sediment. Noteworthy were the apparent changes
ih toxicity produced by the aging process; however, additional data, including

chemical analyses, would be needed to judge the significance of these changes.

CONCLUSIONS
Results of chemical analyses and amphipod bioassays indicate Duwamish

Waterway sediment Cl, C2, C3, C4 and C5 met the criteria for disposal at
the Four-Mile Rock disposal site. In contrast, sediment C8 exceeded the
disposal criteria based on both high levels of chemical contaminants and
significant mortality in amphipod bioassays. Sediments C6 and C7, while
containing concentrations of chemical contaminants generally lower than
the disposal criteria, produced significant mortality in amphipod

bioassays. Results of bacterial bioluminescence (Microtox) analyses also

suggested sediments C6, C7 and C8, as well as C3 and C5, were toxic.
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CL = Center line

scheme.
“Are Station Length of Sediment
Saﬂple Designation Of fset core from type Composite
_Ne. surface in 1984 No.
1 274 + 50 70" East 4' sand 1
2 275 + 00 70" West 4! sand 2
3 273 + 00 70" East 4 sand 1
4 273 + 50 70" West 6' sand 2
5 272 + 00 70" West 6' sand 2
6 upper 271 + 50 70" East 4! sand 3
6 bottom 271 + 50 70" East 4'-8' sand 2
7 270 + 00 40" West 6' sand 4
8 269 + 00 40" East 5 silt & sand 5
9 268 + 00 40" West 6' sand 4
10 266 + 00 40' East 6' silt & sand 5
11 265 + 00 40' West 6' sand 4
12 263 + 00 cLa 4 silt & sand 5
13 261 + 00 CL 4! silt & sand 5
14 258 + 50 cL 5" silt 6
15 257 + 00 CL 4' silt 6
Al) 1 255 + 00 oL 3 silt 6
17 254 + Q0 CL B silt 7
18 252 + 50 CL 5! silt 7
19 251 + 00 CL 4' silt 7
20 60 + 00 75' East 5¢ silt 8
Grab Sequim Bay 9



Tablé 2. Organic chemicals to be analyzed in Duwamish sediments and clams from bioaccumulation studies.

a
Column 1 Column 2
naphthalene dimethyl phthalate alpha hexachlorocyclohexane
acenaphthylens disthyl phthalate beta hexachlorocyclohexane
2-methylnaphthalene di-n-butyl phthalate delta hexachlorocyclohexane
1-methylnaphthalene di-n-octyl phthalate bis (2-chloroethyl) ether
biphenyl - n-butyl benzyl phthalate N-nitrosodi-n-propylamine
2,6-dimethylnaphthalene bis (2-sthylhexyi)phthalate nitrobenzene
acenaphthene trimethylcyclohexenone
fluorene bis (2-chloroethoxy) methane
phenanthrene 2,6-dinitrotoluene
anthracens 2,4-dinitrotoluene
1-methyiphenanthrene 1,2-diphenylhydrazine
dimethylphenanthrene azobenzene
fluoranthene benzidine
pyrene 3.3-dichlorobenzidine
benz(aJ)anthracene 1,2-dichlorobenzene
chrysene 1,3-dichlorobenzene
benzo(b )fluoranthene 1.4-dichlorobenzene
benzo(k Jfluoranthene 4-chlorophenyl phenyi ether
benzo[e Jpyrene 4-bromophenyl phenyl ether
benzo[alpyrene endrin
perylene isophorone

indeno[ 1,2,3-cd] pyrene
dibenz(a,h Janthracene
benzo(ghi Jperylene

hexachlorobenzene
lindane (gamma-BHC)
heptachlor

aldrin
heptachiorepoxide
alpha-chiordane
trans-nonachlor
dieldrin

mirex

0,p-DDE

p.p-DDE

0,p-DDD

p.p-DDD

0.p-DDT

p.p-0DT
dichlorobiphenyls (b)
trichlorobiphenyls
tetrachlorobiphenyis
pentachlorobiphenyls
hexachlorobiphenyis
heptachlorobiphenyls
octachlorobiphenyls
nonachlorobiphenyls

alpha-endosulfan
beta-endosulfan
toxaphene

8 The compounds in column 1 are routinely analyzed by NAF and are associated with the QA detailed in the
report and in attachment 1. The compounds in column 2 are not routinely analyzed and QA for these compounds
Is not as extensive as that for column 1 chemicals. The concentrations of the compounds in column 2 were
Calculated using standards obtained from EPA or Foxboro Analabs. Recovery data were not determined
for the compounds in column 2.

b The concentrations of the individual chiorinated biphenyls can be added to aive a concentration of total PCB's.



Table 3. Concentrations of sulfides in individual sediment samples.

sulfide
(ug/g wet weight)
station 1 38
station 2 140
station 3 210
station 4 240
station S 93
station 7 360
station 8 450
station 9 150
station 10 - 270
station 11 280
station 12 370
station 14 270
station 16 440
station 19 320
station D-6 230
station D-13 370
station D-15 250
station D-17 330
station D-18 540
station D-20 620
station D-6 lower 83
station D-6 upper 300



Table 4. Particle size distribution (8, by weight).

Ci C1 C2 C3 c4
class microns Phi (@)

gravel > 2000 > =1 4.1 1.7 45 5.7 6.4
very coarse sand 2000-850 -1t0o+0.2 106 10.0 14.1 48 2.2
coarse sand 850-500 +0.2to +1 26.1 426 30.7 79 11.9
medium sand 500-250 +1to+2 36.8 218 29.8 118 37.0
fine sand 250-125 +2to +3 73 8.5 8.6 18.8 16.8
very fine sand - 125-62 +3to +4 2.0 2.0 24 139 : 9.1
coarse silt 62-45 +41t04.7 <1.0 <1.0 <1.0 2.6 29
medium silt - clay < 45 < 47 13.1 13.4 99 345 13.7

a Submitted as a blind duplicate.




Teble 4. (cont.)

o —«/

CS Cé6 c7 c8 C9
class microns Phi (B)

gravel > 2000 > -1 29 <1.0 <1.0 S.1 <1.0
very coarse sand 2000-850 -1t0+0.2 <1.0 <1.0 <1.0 <1.0 <1.0
coarse sand 850-500 +0.2to +1 2:5 1.2 <1.0 <1.0 <1.0
medium sand 500-250 +1to+2 124 10.3 7.0 <1.0 4.0
fine sand 250-125 +2to +3 16.8 258 21.5 2.1 6.0
very fine sand 125-62 +3to +4 19.7 17.8 17.7 5.2 16.7
coarse silt 62-45 +4t04.7 3.4 5.0 4.6 2.8 45
medium silt - clay < 45 < 4.7 42?3 39.9 49.2 848 68.8



Table S. Concentrations of metals and sulfides and selecled physical characteristics for sediment samples (dry welght).

a
C1 €1 C2 C3 C4
4/19/85 4/19/85 4/19/85 4/19/85 4/19/85
oil and grease (ug/q) 280 190:] b 260 1600 150
210
sulfide (ug/q) 63 150 70 310 170
total organic carbon (%) 0.36 0.42 0.63 3.5 28
total solids (R) 76 79 3 74 S0 63
76
total volatile solids (%) 26 25 3.1 11 7.2
25
arsenic (ug/q) 8.6 8.7 12 17 14
cadmium (ug/qg) 0.13 0.13 0.15 0.45 0.26
copper (ug/q) 14 15 16 32 22
lead (ug/q) 94 7.8 89 20 14
zinc (ug/qg) 57 S8 97 91 71
mercury (ug/g) 0.01 0.01 0.01 0.04 0.02

a Submitted as a blind duplicate.
b The bracket (7)) indicates data from duplicate analysis of one sample digest.



/‘/61/

Table S. (cont.) /M

CS Cé6 c7 Cc8 Cc9 blank blank
4/19/85 -4/19/85 4/19/85 4/19/8S 4/19/8S analysis analyslis

ofl and grease (ug/g) 120 170 360 3000 < 150 - -
sulfide (ug/g) 1904 a 390 360 960 410 = =
total organic carbon (R) 2210 23 1.8 22 14 - -
total solids (R) 56 54 60 S0 37 - -
total volatile solids (%) 853 8.2 8.1 8.7 7.6 - -
arsenic (ug/g) T 17 18 34 22 <0005 < 0.005
cadmium (ug/g) 0.42 0.35 0.2328 3.1 0.64 0.0002 0.0002
copper (ug/g) 32 32 ) 120 35 €002 <002
lead (ug/g) 17 17 gg 160 ' 12 0.003 0.004
zinc (ug/g) 84 79 g 270 93 0.14 0.16
mercury (ug/g) 0.04 0.07 89823 0.42 < 0.03 - -

a The bracket (___l) indicates data from duplicate analysis of one sample digest.



Table 6. Recovery of metals from sediments with added standards (samples spiked to give 0.4 mg/L in final solution).

a The bracket (1) indicates data from duplicate analysis of one sample digest.

theoretical measured
concentration concentration in spiked concentration in spiked
sample wt.  splked sample wt. in sample solution sample solution sample solution R recovery

composite C-8 (9) (9) (mg/1) (mg/1) (mg/1)

arsenic 2.0461 2.1438 0.27 0.68 0.78 1147

cadmium 2.0461 2.1438 0.0041 0.4041 0.37 925

copper 2.0461 2.1438 0.47 0.89 0.86 96.6

lead 2.0461 2.1438 0.24 0.65 0.68 104.6

zinc 2.0461 2.1438 1.80 2.28 2.13 93.4

a marine sediment

arsenic 2.1353 2.0207 0.45 0.83 0.62 74.7

cadmium 2:1353 2.0207 0.0241:] a 0.422 0.364 86.3

0.0228

copper 2.1353 2.0207 0.76 1.12 1.13 1009
_lead 2.1353 2.0207 0.24 063 0.54 85.7

2zinc 2.1353 2.0207 1.25 1.58 157 99 .4



Table 7. Concentrations of metals In standard reference materials.

BCSS-1 MESS-1

certified value BCSS-1 certified value MESS-1

metal (95% tolerance level) analyzed (95% tolerance level) analyzed
arsenic (ug/g) 11.1£14 1471b 106+ 1.2 10.1
15 11.9
cadmium (ug/g) 25+ 0.04 0.29 5910.10 0.47
0.29 051
copper (ug/g) 185227 16.8 25.1+38 228
16.9 235
lead (ug/g) 227+ 34 17.3 34.016.1 20.1
16.9 20.6
zinc (ug/g) . 119. ¢ 12. 846 191. ¢ 17. 161.
86.9 156.
chromium (ug/q) 123 ¢ 14 93.8 71. ¢ 11, 57.
955 S6.

a National Research Council of Canada certified marine sediment reference materials.

b The bracket (]) indicates a duplicate Instrumental analysis of a sample digest.
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Table 8. Concentrations of aromatic hydrocarbons in sediment samples, ng/g (ppb) dry welght.

c

C1 C 1 <2 C3 ' C4q CS
47-227 47-231 47-237 47-238 47-239 47-240

naphthalene 26 29 71 11 5.8 12
2-methylnaphthalene 9.5 61 110 13 < 28 14
1-methylnaphthalene S.1 53 36 26 < 28 17
bipheny] < 1.8 < 19 v 27 7.4 < 2.2 6.8
2,6-dimethylnaphthalene 3.5 25 22 11 44 79
acenaphthylene —d 1.9 < 1.6 < 1.9 < 3.9 < 2.5 < 1.7
acenaphthene 1.9 < 1.6 < 1.9 < 3.9 < 2:3 9.4
fluorene < 1.7 < 1.8 26 < 3.5 < 2.1 < 2.1
phenanthrene 23 31 54 150 80 120
anthracene 2.1 6.1 7.6 15 6.5 13
1-methylphenanthrene < 1.3 15 10 32 9.4 24
fluoranthene 37 35 64 220 110 160
pyrene 31 29 52 230 120 160
benz(alanthracens 7.4 6.2 17 100 33 140
chrysene 2] 22 36 260 57 110
benzofluoranthenes-e 7.4 7.5 18 150 29 76
benzo[elpyrene 55 9.8 7.7 86 28 51
benzolalpyrene 5.6 5.6 7.2 61 26 49
perylene 20 21 21 84 33 60
Indenol 1,2,3-cdlpyrene -f < 3.0 < 2.4 4.4 44 21 29
dibenz(a,h]lanthracene < 3.0 95 < 29 < 7.0 < 3.0 < 3.3
benzolghilperylene -f 45 < 2.4 12 93 42 92
recovery of naphthalene-d8 100 R 80 R 78 7 78 R 71 R 72 R
recovery of acenaphthene-d10 93 R 84 % 85 7 88 R 92 R 80 %
recovery of perylene-d12 47 7 52 R 60 7 54 R 78 R S8 R
sample weight, g 10.11 10.06 10.26 10.21 10.09 10.29
% dry weight 7451 17.33 73.60 48.85 60.75 52.89

a The concentrations of compounds above biphenyl were calculated using naphthalene-d8 as the internal standard; the concentrations
of compounds below pyrene were calculated using perylene-d12; and the remainder were calculated using acenaphthene-d10.

b The “less than™ symbol (<) indicates that Lhe chemical was not detected and that the value is the detection limit.

¢ Duplicate analysis.

d Acenaphthylene was calculated using acenaphthene response.
The concentrations of the benzofluoranthenes are reported as the sum of the concentrations of the -b, -j and — Isomers.

Indenol 1,2,3-cdpyrene and benzolghilperylene were calculated using dibenz[a,hlanthracene response.

- o
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Table 9. Concentrations of aromatic hydrocarbons in sediment samples, ng/g (ppb) dry weight.

T——.q s
c
Cé6 c?7 Ccs C9
) 47-241 47-225 47-226 47-242

naphthalene . 6.0 8.3 99 < 3.0
2-methylnaphthalene 92 9.7 140 9.1
1-methylnaphthalene 21 13 83 7.4
biphenyl 14 43 29 79
2,6-dimethylinaphthalene 12 11 190 9.1
acenaphthylene -d < 36 < 1.7 2400 < 37
acenaphthene < 36 23 100 < 2.8
fluorene 48 14 91 < 25
phenanthrene 97 190 560 40
anthracene 7.4 26 210 < 2.5
1-methylphenanthrene 13 27 170 44
fluoranthene 170 300 1100 93
pyrene 160 270 1200 35
benz[alanthracene 50 180 590 < 2.7
chrysene 120 250 1400 16
benzofluoranthenes-e 59 200 720 9.1
benzolelpyrene 56 100 490 10
benzolalpyrene 44 95 400 8.3
perylene 77 150 540 35
indeno[1,2,3-cdlpyrene -f 19 59 170 6.6
dibenz(a,h]anthracene < 59 < 43 42 < 3.3
benzolghilperylene -f 80 67 180 8.3
recovery of naphthalene-d8 77 % 87 % 98 7 70 %
recovery of acenaphthene-d 10 80 2 87 % 94 % 77 %
recovery of perylene-d12 53 % 42 7 49 7 65 7
sample weight, g 10.41 9.97 9.99 10.50

% dry weight 52.85 94.72 48.72 38.72

a The concentrations of compounds above biphenyl were calculated using naphthalene-d8 as the internal standard; the concentrations
of compounds below pyrene were calculated using perylene-d12; and the remainder were calculated using acenaphthene-d 10,

b The “less than" symbol (<) indicates that the chemical was not detected and that the value is the detection limit.

¢ Sample 47-226 was quantitated by GC/MS.

d Acenaphthylene was calculated using acenaphthene response,

e The concentrations of the benzofluoranthenes are reported as the sum of the concentrations of the -b, -j and -k Isomers.

f Indeno(1,2,3-cdlpyrene and benzolghi Iperylene were calculated using dibenz[a,h]anthracene response.



Table 10. Concentrations of aromatic hydrocarbons in blank samples and Duwamish Ill reference sedi

ment. ng/g (ppb) dry weight.

d
blank 3pk. sed. DUW 111 e f
47-232 47-244 47-243 47-230 X (N=9) Ccv

naphthalene < 1.7 < 1.9 97 280 360 56
2-methylnaphthalene < 1.7 < 1.9 91 140 170 18

1-methylnaphthalene < ) 7 < 1.9 110 90 120 33
biphenyl < 1.7 < 1.6 94 27 41 19
2,6-dimethylnaphthalene < 1.6 < 1.6 91 85 75 14
acenaphthylene -g < 1.8 < 1.7 - < 1.9 = -
acenaphthene < 1.8 < 1.7 92 320 350 14
fluorene < 1.6 < 1.6 100 270 370 24
phenanthrene < 1.5 < 1.5 100 2000 2400 12
anthracene < 1.4 < 1.4 95 440 810 72
1-methylphenanthrene < 1.4 < 1.4 100 180 220 14
fluoranthene 5.7 < 1.4 98 3000 3600 8
pyrene < 1.4 < 1.4 98 3500 3900 10
benzlalanthracene < 1.6 < 17 120 1800 1800 17
chrysene ¢ 1.8 < 1.8 100 2900 3000 17
benzofluoranthenes-h 4.6 < 1.2 - 3000 - =
benzolelpyrene < 1.7 < 1.7 110 1800 1900 16
benzolalpyrene < 1.7 < 1.7 95 1800 2000 1S5
perylene < 1.8 < 1.7 97 580 640 19
indenol1,2,3-cdlpyrene -i < 1.9 < 2.1 - 1200 - -
dibenz[a,h]anthracene < 1.8 < 2.1 78 330 340 21
benzolghilperylene -i ¢ 1.8 < 2.1 - 980 - =
recovery of naphthalene-d8 93 7% 64 3 80 % 90 % 80 % 9
recovery of acenaphthene-d10 90 2 71 2 9% 7 90 7% 93 % S
recovery of perylene-d12 77 % 61 % 81 % 65 % 71 13
sample weight, ¢ = - - 10.15
% dry weight - - - 52.23

a fhe concentrations of com
of compounds below pyr
b The “less than" symbol

¢ Blank analysis.

d The percent recoveries of analy

of the analytes in the sediment,

e Mean for previously
f Coefficient of variati
9 Acenaphthylene was calcula
h The concentrations of the b
I Indenol1,2,3-cdlpyrene an

pounds above biphenyl were calculated usin
ene were calculated using perylene-d12; and
(<) indicates that the chemical was not detect

analyzed Duwamish Il reference sediment.

previously analyzed Duwamish Iil reference sediment.
ted using acenaphthene response,
enzofluoranthenes are reported as the sum of the concentrations of the -b,
d benzolghilperylene were calculated using dibenz[a,h]anthracene response.

g naphthalene-d8 as the internal standard; the concentrations
the remainder were calculated using acenaphthene-d10.
ed and that the value is the detection limit,

te standards added to a duplicate of C 2 were obtained after subtracting the concentrations

~J and —k isomers.
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Table 11. Concentrations of chlorlnateq compounds in sediment samples, ng/g (ppb) dry welght.

' c
T | C1 c2 : C3 C4 ci5
47-227 47-231 47-237 47-238 47-239 47-240

hexachlorobenzene < 0.5 < 0.5 < 0.5 < 05 < 0.5 < 0.5
lindane (gamma-BHC) < 05 < 05 < 05 < 0S < 0.5 < 0S
heptachlor < 0.5 < 0.5 < 05 < 05 < 05 < 0.5
aldrin < 05 < 0.5 < 05 < 05 < 05 < 05
heptachlorepoxide < 0.5 < 0.5 < 0.5 < 0.5 < 05 < 05
alpha-chlordane < 05 < 05 < 0.5 0.7 < 0.5 < 0.5
trans-nonachlor < 0.5 < 05 < 0.5 1.0 < 0.5 < 0.5
dieldrin < 0S5 < 05 < 05 < 05 < 05 < 0.5
mirex < 05 < 05 < 0.5 < 05 < 0.5 < 0.5
0,p-DDE < 0S < 0.5 < 05 < 0.5 < 0.5 < 05
p.p-DDE < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
0,p-DDD < 0S < 0.5 < 05 < 05 < 0.6 < 1.3
p.p-DDD —d 0.6 0.6 09 3.9 0.6 2.6
0.p-DDT < 05 < 05 < 05 < 09 < 05 < 05
p.p-DDT < 0.5 < 0.5 < 0.5 < 05 < 05 ¢ 0S5
dichlorobiphenyls < 0.89 < 1.1 < 0.8 < 1.2 < 1.0 2.2
trichlorobiphenyls 3.3 3.0 s 3.6 < 0.5 20
tetrachlorobiphenyls 6.1 6.6 12 6.0 27 27
pentachlorobiphenyls 8.2 10 94 14 7.4 19
hexachlorebiphenyls 39 4.6 4.1 55 25 S.7
heptachlorobiphenyls 0.96 0.7 : 1.6 1.7 0.7 1.0
octachlorobiphenyls < 0.50 < 0.5 09 0.6 < 0.5 0.6
nonachlorabiphenyls < 0.5 < 0.5 2.3 < 0.5 < 0.5 < 0.5
toxaphene -e < S0 < 70 < 100 < 120 < 80 < 120
recovery of 1,2,3-trichlorobenzene 94 7 90 & 67 R 66 R 58 R 62 R
recovery of acenaphthene-d10 93 % 84 R 85 % 88 R 92 R 80 R
sample weight, g 10.11 10.06 10.26 10.21 10.09 10.29
R dry weight 7451 20:33 73.60 48.85 60.75 52.89

a The concentrations of all compounds were calculated using acenaphthene-d10 as the internal standard.
b The “less than™ symbol (<) indicates that the chemical was not detected and that the value is the detection limit.
¢ Duplicate analysis.

d Possible interfering peak at the same retention time.
e Detection limits greater than S0 are due to the presence of PCB's in the sample extract that interfered with the analysis for toxaphene.

~
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Table 12. Concentrations of chlorinated compounds in sediment samples, ng/g (ppb) dry weight.

(-t
m cs c9

47-241 47-225-¢ 47-226 47-242
hexachlorobenzene < 05 < 0.5 Vil < 0.5
lindane (gamma-BHC) < 0.5 < 0.5 < 05 ¢ 0.5
heptachlor < 0.5 ¢ 0.5 < 05 < 05
aldrin < 05 < 0.5 < 0.5 < 0.5
heptachlorepoxide 0.6 < 05 49 < 05
alpha-chlordane < 0.5 < 05 4.6 < 05
trans-nonachlor 0.8 < 05 3.7 < 0.5
dieldrin < 0.5 < 0.5 52 < 0.5
mirex < 05 < 0.5 < 0.5 < 05
0.p-DDE < 05 < 05 < 0.6 < 05
p.p-DDE < 0.5 < 0.5 < 05 < 05
0.p-DDD < 1.9 , « 1, 251 < 0.8 < 0.6
p.p"-DDD ‘32 1/ .56 71 ¢ 05
0.p"-DDT < 0.5 4 j 2 | <, 07 < 05
p.p-DDT < 0.5 P— 22 FaLs 0.8 < 05
dichlorobiphenyls < 1.2 1.7 120 < 1.6
trichlorobiphenyls 54 14 530 < 0.6
tetrachlorobiphenyls 11 29 1100 < 0.6
pentachlorobiphenyls 16 41 1200 1.8
hexachlorobiphenyls 6.7 22 690 09
heptachlorobiphenyls 1.4 5.8 180 < 0.5
octachlorobiphenyls 1.1 1.6 44 < 0.5
nonachlorobiphenyls < 0.5 < 0.5 9.6 < 0.6
toxaphene -d < 130 < S50 < 1500 < 50
recovery of 1,2,3-trichlorobenzene 69 % %6 % 120 7 62 %
recovery of acenaphthene-d10 80 % 87 % 94 7 77 %
sample weight, g ' 10.41 9.97 9.99 10.50
A dry weight 52.85 54.72 48.72 38.72

a The concentrations of all compounds were calculated using acenaphthene-d10 as the internal standard.
b The “less than" symbol (<) indicates that the chemical was not detected and the value is the detection limit,

¢ The 0,p-DDT and p.p-DDT were confirmed using GC/MS.
d Detection limits greater than 50 are due to the presence of PCB's in the sample extract that interfered with the analysis for toxaphene.
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Table 13. Concentrations of chlorinated compounds in blank samples and Duwamish Ill reference sediment, ng/g (ppb) dry weight.

c (o d
blank blank spk.sed. Duw i - e f

47-232 47-249 . 47-243 47-230 X (N=9) cv
hexachlorobenzene < 0.2 < 0.2 68 % 08 06 6
lindane (gamma-BHC) < 0.2 < 0.2 87 %7 « 05 = =
heptachlor < 0.2 < 0.3 80 2 ¢ 05 = -
aldrin < 0.2 < 0.2 866 ® <« 0.5 = =
heptachlorepoxide < 0.3 < 0.3 110 % < 05 = =
alpha-chlordane < 0.2 < 02 91 % 08 1.7 29
trans-nonachlor < 0.2 < 0.2 94 7 0.5 1.1 18
dieldrin < 0.2 < 0.3 98 7 06 = =
mirex < 0.2 < 0.2 92 7 05 = -
0.p'-DDE < 0.3 < 04 100 % < 05 = -
p.p*-DDE < 0.2 < 0.2 90 7 < 05 - -
0.,p™-DDD < 0.4 < 05 100 % 45 g =
p.p"-DDD < 0.3 < 04 90 7 22 ~ -
0.p-DDT < 0.3 ¢ 04 86 % < 05 = =
p.p’-DDT < 0.3 < 0.2 97 7 3.1 = .
dichlorobiphenyls < 1.1 < 1.1 110 7 438 48 21
trichlorobiphenyls 0.6 < 0.5 180 # 52 =1 12
tetrachlorobiphenyls 0.5 < 05 140 7 200 190 11
pentachloraobiphenyls 3.7 1.0 80 7 370 500 16
hexachlorobiphenyls 1.4 < 0.3 92 ” 240 420 17
heptachlorobiphenyls 0.2 < 0.2 7 7 64 140 43
octachlorobiphenyls < 0.2 < 0.2 87 7 16 34 S6
nonachlorobiphenyls < 0.4 < 04 110 7 52 12 92
Lloxaphene -g < 50 < S0 - < 300 - =
recovery of 1,2,3-trichlorobenzene 7 % o7 A 7% 7 120 %
recovery of acenaphthene-d10 90 7 71 7 9% n 90 7%
sample weight, g - - 10.15
% dry weight = = 9223

a The concentrations of all compounds were calculated using acenaphthene-d10 as the internal standard.
b The “less than" symbol (<) indicates that the chemical was not detected and the value is the detection limit.
¢ Blank analysis
d The percent recoveries of analyte standards added to a duplicate of C 2 were obtained af ter subtracting concentrations of the
analytes in the sediment.
¢ Mean for previously analyzed Duwamish Il reference sediment.
f Coefficient of variation for previously analyzed Duwamish IIl reference sediment.
g Detection limits greater than 50 are due to the presence of PCB's in the sample extract that interfered with the analysis for toxaphene.
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Table 14. Concentrations of phthalates in sedimant samples, ng/g (ppb) dry weight.

c
c1 Ci c2 c3 C4 CS

47-227 47-231 47-237 47-238 47-239 47-240
dimethy phthalate 8.5 5.0 3.1 11 6.4 8.2
diethyl phthalate 45 2.7 1.7 44 19 24
diallyl phthalate 26 0.66 < 0.28 16 < 058 < 056
diisobutyl phthalate 28 0.67 0.89 3.5 0.84 18
dibutyl phthalate . 13 43 p . 36 13 24
dicyclohexyl phthalate 9.7 1.5 14 11 36 4.1
bis(2-ethylhexyl) phthalate 280 180 120 1000 260 500
recovery of added standards:
dimethy! isophthalate 100 % 108 % 77 2 110 7 140 % 868 %
bis(2-ethylhexyl) isophthalate 104 7 92 7 110 % 110 % 140 % 85 7
sample weight, g 10.11 10.06 10.26 10.21 10.09 10.29
% dry weight 74.51 717.33 73.60 48.9 60.8 529

a The concentrations of all compounds were calculated using bis(2-ethylhexyl) isophthalate as the internal standard, f.e’ data

are corrected for recovery.
b The “less than* Symbol indicates that the chemical was nol detected and thal the value is the detection limit.

¢ Duplicate analysis.
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Table 15. Concentrations of phthalates in sediment samples, ng/g (ppb) dry weight.

T-4 /
cé6 Cc7? c8 Cc9
47-241 47-225 47-226 47-242

dimethyl phthalate 11 12 48 11
diethyl phthalate 4.7 3.6 18 15
diallyl phthalate < 16 15 20 29
diisobutyl phthalate 1.4 1.1 6.5 32
dibutyl phthalate 130 31 60 17
dicyclohexyl phthalate 6.1 S.7 65 8.8
bis(2-ethylhexyl) phthalate 580 740 2800 100
recovery of added standards:

dimethyl isophthalate 92 % 105 % 112 % 98 %
bis(2-ethylhexyl) isophthalate 81 2% 9% % 89 R 9% 7
sample weight, g 10.41 9.97 9.99 10.5

% dry weight 52.85 54.72 48.72 38.72

a The concentrations of all compounds were calculated using bis(2-ethylhexyl) isophthalate as the internal standard, i.e. data

are corrected for recovery.
b The “less than" symbol indicates that the chemical was not detected and that the value is the detection limit.



. a.b
Table 16. Concentrations of phthalates in blanks, spiked sediment and Duwamish Ill reference sediment, ng/g (ppb) dry weight.

c c e
blank blank d spk.blk. DUW I
47-232 47-244 X 47-243 47-230
dimethyl phthalate < 3.1 3.8 3.5 140 R 13
diethyl phthalate < 022 29 1.6 130 % 6.9
diallyl phthalate < 061 < 0.29 < 045 130 % < 44
diisobutyl phthalate < 0.15 4.9 2.5 120 8 3.5
dibutyl phthalate 5.2 8.0 6.6 110 % 64
dicyclohexyl phthalate < 0.11 1.5 0.81 120 % 11
bis(2-ethylhexyl) phthalate 33 35 34 120 % 670
recovery of added standards:
dimethyl isophthalate % 5 69 7% 95 % 104 R
bis(2-ethylhexyl) isophthalate 82 % 77 % 83 7 98 %
sample weight, g = - - 10.15
- 52.23

A dry weight - =

a The concentrations of all compounds were calculated using bis(2-ethylhexyl) isophthalate as the internal standard, i.e. data

are correcled for recovery.
b The “less than" symbol indicates that the chemical was not detected and that the value is the detection limit.

¢ Blank analysis,

d Mean for the blank analysis (n=2).
e The percent recoveries of analyte standards added to a duplicate of C 2 were obtained after sublracting the concentrations of

the analytes in the sediment.




ab
Table 17, Concentrations of chemicals in sediment samples, ng/g (ppb) dry weight.

(&

C1 C1 C2 c3 Cc4q c5

47-227 47-231 47-237 47-238 47-239 47-240
bis (2-chloroethyl) ether < S0 < 90 < 50 < S0 < S0 < S0
N-nitrosodi-n-propylamine < 2.2 < 26 < 2.7 < 37 d < 26 d < 4.0
nitrobenzene < 23 < 2.2 < 24 < 48 < 3.0 < 26
bis (2-chloroethoxy) methane < 6.7 < 6.3 < 6.7 < 93 d ¢ 63 d < 10
2,6-dinitrotoluene < 3.0 < 28 < 26 < 5.3 < 3.3 < 29
2,4-dinitrotoluene < 3.0 < 28 < 26 < 52 < 3.2 < 29
azobenzene -e < 1.6 < 15 < 16 < 22 < 15 < 2.4
benzidine < 2.7 < 25 < 3.4 < 6.7 < 42 < 37
3.3-dichlorobenzidine < 23 < 2.1 < 2.2 < 30 d < 20 < 3.2
1.3-dichlorobenzene < 40 < 40 < 40 < 40 < 40 < 40
1.4-dichlorobenzene < 40 < 40 < 40 < 40 < 40 < 40
1.2-dichlorobenzene < 40 < 40 < 94 < 40 < 40 < 40
4-chlorophenyl pheny| ether < S0 < S0 < S0 < S0 < SO < S0

4-bromopheny| phenyl ether -f - S = = - =

isophorone < 2.0 < 1.9 < 20 < 27 d < 19 < 3.0
sample weight, g 10.11 10.06 10.26 10.21 10.09 10.29
A4 dry weight 74.51 11.33 73.60 48.85 60.75 52.89

a The concentrations of these compounds were calculated using hexamethylbenzene as the internal standard, i.e. the data are not

, corrected for recovery.
b The “less than" symbol (<) indicates that the chemical was not detected and the value is the detection limit.
¢ Duplicate analysis.

d Value confirmed by GC/MS.
8 Azobenzene is a decomposition product of 1,2-diphenylhydrazine and was calculated using 1.2-diphenylhydrazine standard amounts,

f Samples were not analyzed for 4-bromophenyl phenyl ether.



ab
Table 18. Concentrations of chemicals in sediment samples, ng/q (ppb) dry weight.

Cé6 c7 cs c9

47-241 47-225 47-226 47-242
bis (2-chloroethyl) ether < 50 < 50 < S0 ¢ ¢ S50 ¢
N-nilrosodi-n-pr‘opylamine < 3.7 < 4.6 < 48 < 45
nitrobenzene < 42 < 3.9 < 4.1 < 29
bis (2-chloroethoxy) methane <« 9.3 < 1 < 12 < 11
2,6-dinitrotoluene < 4.7 < 5.1 < 53 < 3.2
2,4-dinitrotoluene < 46 < 5.0 < 52 < 3.2
azobenzens -d < 22 < 2.7 < 28 < 2.7
benzidine < 6.0 < 45 < 47 ¢ < 4.1
3.3-dichlorobenzidine < 3.0 < 3.8 < 40 < 3.6
1.3-dichlorobenzene < 40 < 40 < 40 ¢ < 40
1,4-dichlorobenzene < 40 < 40 < 40 ¢ < 40
1,2-dichlorobenzene < 40 < 40 < 40 ¢ < 40
4-chloropheny! phenyl ether < 42 < 23 < 32 < 29
4-bromopheny! phenyl ether -e = = - -
isophorone < 27 < 33 < 35 < 33
sample weight, g 10.41 9.97 9.99 10.50
R dry weight 52.85 54.72 48.72 38.72

a The concentrations of these compounds were calculated using hexamethylbenzene as the internal standard, I.e. the data are not

corrected for recovery.
b The “less than® symbol (<) indicates that the chemical was not detected and the value is the detection limit.

¢ Value confirmed by GC/MS,
d Azobenzene is a decomposition product of 1,2-diphenylhydrazine and was calculated using 1,2-diphenylhydrazine standard amounts.

e Samples were not analyzed for 4-bromopheny| phenyl ether.
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Table 19. Concentrations of chemicals in blank samples and Duwamish IIl reference sediment, ng/g (ppb) dry weight.

c c

blank blank Duw I

47-232 47-244 47-230
bis (2-chloroethyl) ether < 4.6 < 19 < 6.6
N-nitrosodi-n-propylamine < 29 < 29 < 4.1
nitrobenzene < 2.9 < 1.7 < 3.5
bis (2-chloroethoxy) methane < 7.1 < 7.2 < 10
2,6-dinitrotoluene < 3:2 < 1.9 < 45
2.4-dinitrotoluene < 3.1 < 1.9 < 4.4
azobenzene —d < 1.7 < 1.7 < 24
benzidine < 28 < 2.7 < 4.0
3,3-dichlorobenzidine < 24 < 2.3 < 3.4
1,3-dichlorobenzene < 26 < 25 < 35
1.4-dichlorobenzene < 22 < 22 < 30
1.2-dichlorobenzene ¢ 9.3 < 6.7 < 13
4-chlorophenyl phenyl ether < 18 < 17 < 24
4-bromophenyl phenyl ether -e - - =
isophorone < 2.1 < 2.1 < 3.0
sample weight, ¢ - - 10.15
R dry weight - - 52.23

a The concentrations of these compounds were calculated using hexamethylbenzene as the internal standard, i.e. the data are not

corrected for recovery,
b The "less than" symbol (<) indicates that the chemical was not detected and the value is the detection limit.

¢ Blank analysis.
d Azobenzene is a decomposition product of 1,2-diphenylhydrazine and was calculated using 1,2-diphenylhydrazine standard amounts.

e Samples were not analyzed for 4-bromopheny! phenyl ether.
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Table 20. Concentrations of chemicals In sediment samples, ng/q (ppb) dry welght.

'

Cl1 (O | : c2 C3 Cc4 CS

47-227 47-231 47-237 47-238 47-239 47-240
hexachlorobutadiene < 13 < 0.8 < 0.8 < 1.3 < 13 < 1:3
alpha endosulfan < | < 1 < | < | < 1 < |
beta endosulfan < | < | < 1 < 1 < ! < |
endrin < | < 1 < | < 1 < | < 1
hexacholorocyclohexanes —d < 0.57 < 0.63 < 0.50 < 0.76 < 0.65 ¢ 0.67
sample welght, g 10.11 10.06 10.26 10.21 10.09 10.29
% dry weight 7451 77.33 73.60 48.85 60.75 52.89

a The concentrations of these compounds were calculated using tetrachloro-m-xylene as the internal standard, |I.e. the data are

not corrected for recovery,

b The “less than” symbol (<) indicates that a chemical was not detected and the value s the detection limit.

¢ Duplicate analysis.
d The reported detection limit s the highest detection limit of the alpha, beta, or delta Isomers.
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Table 21. Concentratlons of chemicals In sediment samples, ng/g (ppb) dry weight.

Cé6 : C7 Cc8 c9

47-241 47-225 47-226 47-242
hexachlorobutadiene < 1.3 < 1.9 < 10 < 1.3
alpha endosulfan < | < 1 < | < 1
beta endosulfan < | < 1 < | < |
endrin < | < | < | < |
hexachlorocyclohexanes -c < 0.70 < 0.94 < 1.4 < 091
sample welght, ¢ 10.41 9.97 9.99 10.50
R dry weight 52.85 54.72 48.72 38.72

a The concentrations of these compounds were calculated using tetrachloro-m-xylene as the internal standard, |.e. the data are
not corrected for recovery,

b The “less than" symbol (<) indicates that a chemical was not detected and the value is the detection limit,

¢ The reported detection limit s the highest detection limit of the alpha, beta, or delta Isomers.
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Table 22. Concentrations of chlorinated compounds in blank samples and Duwamish IIl reference sediment, ng/g (ppb) dry weight,

c c

blank blank DUW 1N

47-232 47-244 47-230
hexachlorobutadiene < 1.2 < 1.0 < 1.7
alpha endosulfan < 1 < 1 < 1
beta endosulfan < | < 1 < 1
endrin < 1 < 1 < 1
hexachlorocyclohexanes -d < 0.71 < 0.59 < 0.73
sample weight, g - - 10.15
- 52.23

A dry weight -

a The concentrations of these compounds were calculated using tetrachloro-m-xylene as the internal standard, i.e. the data are

not corrected for recovery,
b The “less than* symbol (<) indicates that a chemical was not detected and the value Is the detection limit.

¢ Blank analysis.
d The reported detection limit is the highest detection limit of the alpha, beta, or delta isomers.




Table 23. Results of 10 day amphipod (Rhepoxynius abronius) bioassays
of fresh and aged Duwamish Waterway and reference sediments.

Number surviving/number exposed

Sediment Fresh Aged

cl 0.96 + 0.042 0.97 + 0.045
c2 0.87 + 0.091 0.96 + 0.042
c3 0.96 + 0.065 0.97 + 0.027
ca 0.84 + 0.090 0.95 + 0.035
c5 0.88 + 0.084 0.90 + 0.079
c6 0.66 + 0.152a,b 0.85 + 0.123
c7 0.70 + 0.0623,b 0.94 + 0.065
c8 0.39 + 0.09635b 0.95 + 0.035
Sequim Bay 0.85 + 0.0504 0.93 + 0.029
Bowman Bay 0.96 + 0.042 0.94 + 0.055
Fresh Sequim BayC 0.93 + 0.029
Fresh Bowman BayC 0.98 + 0.027

d Significantly different from Bowman Bay; P=0.05.
b Significantly different from Sequim Bay; P=0.05.

€ Fresh sediment bioassay controls.



Table 24.

Toxicity of organic extracts of fresh and aged Duwamish Waterway
and reference sediments determined by the bacterial bioluminescence
assay. Results are expressed as estimates of the 15-min EC5gs and
their 95% confidence intervals.

Toxicity
(15 min-ECsq and 95% C.I., ul/mL)
Sediment Fresh Aged
|
1 cl 0.41(0.38 - 0.44) 0.53(0.51 - 0.55)
} c2 0.43(0.39 - 0.47) 0.61(0.53 - 0.69) i
0.40(0.34 - 0.45) }
|
e 0.06(0.05 - 0.06) 0.06(0.05 - 0.06) 1
ca 0.45(0.40 - 0.50) 0.24(0.21 - 0.26)
0.42(0.37 - 0.48) \
‘ cs 0.15(0.13 - 0.17) 0.07(0.07 - 0.08)
i c6 0.18(0.17 - 0.20) 0.07(0.07
c7 0.08(0.08 - 0.09) 0.08(0.08
c8 0.06(0.04 - 0.07) 0.04(0.04
Bowman Bay, 3.29(2.97 - 3.61) 7.85(6.92

West Beach




Table 25. Comparison of chemical data to Four Mile Rock criteria.

metals, ppm

organics, ppb

arsenic
cadmium
copper
lead
mercury
zine

high molecular weight -b
aromatic hydrocarbons

low molecular weight -¢
arematic hydrocarbons

PCB's

bDT -d

column 4 of
Four Iile Rock
criteria

14
0.75
100
140

1:2
400

12,000
750

€70

©

-

Ty

. Pl
composite sarnple number |~ ! \

Cl-a c2
ez 12
0.13 0:.15
15 16

esé 29
0.01 0.01
ST 5%

10 220
47 140
23 238

0¢ 09

a These are the mean concentrations for metals for duplicate analysis.

b Suramation of the concentrations of dibenzo[a,hlanthracene, banz
indeno[1,2,3-cdlpyrene, pyrene, and benzo[ghi Iperylene.

¢ Summation of the concentrations of acenaphthene, na

d Summation of the concentrations of 4,4 ~DDD, 4,4'

[
o

17
0.45

-
-

20
0.04
91

1,200

180

39

11
0.26
22
14
0.02
71

440

92

13

18
0.42
32
17
0.04
84

0.35
32
17

0.07
79

phthalene, acenaphthylene, anthracene, phenanthrene, and fluorene.
-DDE and 4,4'-0DT.

C?“,_
¥
4

17" é 142‘5\’}

0.39

©. 5 |

24

005 '

89

ce

34
3.1
120
160

0.42
270

5,400
3,500

3,900

72

[a]anthracene, benzo[alpyrene, benzofluoranthenes, chrysene, fluoranthene,

c9

22
0.64

12
<.03
93

140

43

2.7

<05



APPENDIX I

Chemical Tests on

Sediment

NAF conducted physical and chemical tests

Detection Limits:

Pesticides:

Heavy metals: As, Cd, Cu, Pb, Hg, Zn
Hg

Aromatic hydrocarbons:
Blanks:
Reference materials:

Analytical Procedures:

Pesticides, Organics:

Heavy metals:

Quality Assurance

NAF analyzed 1 composite sediment sample i

on 9 sediment samples.

1 ng/g (ppb) dry wt for individual
compounds, 20 ppb for PCBs and
50 ppb for toxaphene

0.1 ug/g (ppm) dry wt
0.01 ug/g

20 ng/g (ppb) dry wt or lower
equivalent of < 5 ng/g

NAF Duwamish III sediment

NOAA Tech Memo NMFS F/NWC-64, with only
minor changes

Acid digestion and atomic absorption
analysis

n duplicate. The recovery of

internal standards added to each sample at the beginning of the extraction

procedure are reported. The following QA

parameters and laboratory

blanks with added standards shall be observed:

Accuracy the recovery of standards added to lab blanks
were recovered at > +50%.

Precision coefficients of variation generally were
considerably < + 25%.
Reference Materials Duwamish III sediment for organics, NBS SRM or

equivalent for metals (1 analysis for every set
of 20 or fewer samples)

Blanks | 2 samples



Sample with Added Standards

or Reference Material

Replicates

Internal standards and blanks

1 reference sample was analyzed and standards
were added to composited sediment C2 and
percent recovery determined.

Cl was analyzed in duplicate

results are included in tables

Instrument calibration and performance data Tables I a-d in Appendix

Verification of reference materials,

standards, and solvents/reagents

solvents and reagents were tested
prior to use to show that they
were not contaminated. Standards
and reference materials have been
analyzed in replicate for
verification.



Table Ia Calibration standard comparison for gas chromatograph reproducibility.

47-225 - 47-232 S42L2 47-225 - 47-232 SA1B

Sample # 47-233  47-234 A 47-234 B 47-234 C 47-234 47-233 A 47-233B  47-233C 47-233D
naphthalene 98 100 98 99 100 100 100 99 100
2-methylnaphthalene 98 100 100 100 102 104 100 100 100
1-methylnaphthalene 98 100 100 100 ' 101 102 100 100 100
bipheny1 98 100 100 99 102 101 100 100 100
2,6-dimethylnaphthalene 98 100 100 100 101 100 100 100 100
acenaphthene 98 100 99 99 100 96 100 93 100
fluorene 100 100 100 100 102 100 100 101 101
phenanthrene 99 100 101 101 103 100 100 101 102
anthracene 99 100 101 100 103 100 100 101 102
1-methylphenanthrene 100 100 100 101 105 100 100 101 103
fluoranthene 100 100 101 101 105 100 100 100 104
pyrene 100 100 101 101 105 99 100 100 103
benz|a]anthracene 100 100 102 102 108 101 100 102 104
chrysene 101 100 102 102 105 100 100 101 104
benzo[e Jpyrene “ 99 100 100 101 102 99 100 102 100
benzo[alpyrene 100 100 101 101 103 98 100 101 101
perylene 105 100 99 99 98 96 100 100 101
dibenz[a,h]anthracene 83 100 102 104 123 95 100 105 104
naphthalene-d8 101 100 101 100 100 104 100 99 99
acenaphthene-d10 101 100 101 100 100 104 100 100 100
perylene-d12 102 100 100 101 103 100 100 102 102

a Calibration standard comparisons are calculated by setting the results of one calibration = to 100% and caleulating the other runs
in terms of that one calibration.
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Table [ Calibration standard comparison for gas chromatograph reproducibility.

47-237 - 47-244 SA2-L2

47-237 - 47-244 SA1B

Sample ® 47-245 A 47-246 A2 47-246B 47-246C 47-245D 47-245 A  47-245B  47-245F
naphthalene 109 91 100 100 101 99 100 100
2-methylnaphthalene 108 99 100 100 99 98 100 100
1-methylnaphthalene 107 93 100 100 ’ 99 93 100 100
biphenyl 107 99 100 99 99 99 100 100
2,6~-dimethyInaphthalene 107 100 100 99 100 99 100 100
acenaphthene 108 101 100 99 101 100 100 98
fluorene 107 100 100 99 100 100 100 100
phenanthrene 105 101 100 99 99 102 100 99
anthracene 105 101 100 99 99 102 100 99
1-methylphenanthrene 104 102 100 93 99 103 100 99
fluoranthene 103 103 100 938 99 104 100 98
pyrene 103 103 100 938 99 104 100 99
benz[a]anthracene 104 107 100 99 99 104 100 97
chrysene 104 107 100 100 100 105 100 97
benzo[epyrene “ 105 110 100 101 101 108 100 96
benzo[alpyrene 106 109 100 102 102 107 100 97
perylene 106 111 100 103 102 107 100 95
dibenz[a,h]anthracene 108 113 100 107 101 109 100 94
naphthalene-dS 107 87 100 93 96 56 100 100
acenaphthene-d10 108 100 100 100 99 98 100 101
perylene-d12 109 104 100 102 102 106 100 9¢g

4 Calibration standard comparisons are calculated by setting the results of one calibration = to 100% and caleulating the other runs

in terms of that one calibration.
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Table I Calibration standard comparison for gas chromatograph reproducibility .

47-225 - 47-232 SA2L2 47-225 - 47-232 SA1B

Sample & 47-233 A 47-234 A 47-224B  47-234 C 47-234 47-223 A 47-233B  47-2323C
hexachlorobenzene 100 100 99 100 101 100 100 100
lindane (gamma-BHC) 99 100 101 101 99 100 104 103
heptachlor 100 100 104 105 98 100 103 103
aldrin 100 100 100 101 : 99 100 100 103
heptachlorepoxide 99 100 100 100 99 100 100 102
alpha-chlordane 97 100 99 99 98 100 100 103
trans-nonachlor o7 100 9e 99 105 100 118 109
dieldrin 97 100 99 99 938 100 100 102
mirex 128 100 125 126 99 100 99 100
o,p"-DDE 99 100 99 9 99 100 99 101
p.,p'-DDE 97 100 97 98 93 100 99 102
o,p'-DDD 98 100 98 99 93 100 100 103
p,p'-CCD 97 100 9e 99 96 100 102 104
0,p"-DDT 97 100 100 99 98 100 102 104
p.p’-DDT 98 100 99 98 96 100 103 108
dichlorobiphenyls 100 100 100 99 103 100 103 101
trichlorobiphenyls 100 100 100 99 101 100 100 100
tetrachlorobiphenyls 100 100 100 99 100 100 99 100
pentachlorobiphenyls 97 100 98 97 99 100 99 100
hexachlorobiphenyls 97 100 96 95 100 100 103 102
heptachlorobiphenyls 100 -~ 100 94 96 97 100 99 101
octachlorobiphenyls 98 100 94 95 95 100 95 99
nonachlorobiphenyls 97 100 99 97 96 100 95 92
1,2 3-trichlorobenzene ~ 99 100 o8 99 100 100 100 935

3 Calibration standard comparisons are calculated by setting the results of one calibration = to 100% and calculating the other runs
in terms of that one calibration.
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Table Id Calibration standard comparison for gas chromatograph reproducibility.

47-237 - 47-244 SA2L2 47-237 - 47-244 SAIB
Sample ® 47-245 A 47-246 A 47-246 8B 47-245B 47-245C 47-245 D
hexachlorobenzene 107 100 100 100 99 73
lindane (gamma-BHC) 107 101 100 100 101 72
heptachlor 107 101 100 100 101 5
aldrin 107 100 100 100 ’ 100 15
heptachlorepoxide 107 99 100 . 100 99 74
alpha-chlordane 107 99 100 100 101 76
trans-nonachlor 107 100 100 100 102 77
dieldrin 107 99 100 100 100 76
mirex 98 86 100 100 97 73
o,p*-DDE 107 99 100 100 97 73
p.p'-DDE 106 98 100 100 o7 75
"0,p'-DDD 106 99 100 100 100 76
p,p'-DCD 109 96 100 100 103 78
o,p'-DDT 102 102 100 100 101 75
p.p'-CDT 105 97 100 100 104 78
dichlorobiphenyls 106 100 100 100 98 13
trichlorobiphenyls 107 100 100 - 100 98 73
tetrachlorobiphenyls 107 100 100 100 97 73
pentachlorobiphenyls 106 99 100 100 98 732
hexachlorobiphenyls 105 97 100 100 98 75
heptachlorobiphenyls 106 98 100 100 99 75
octachlorobiphenyls 102 98 100 100 100 &7
nonachlorobiphenyls 103 98 100 100 100 83
1,2,3-trichlorobenzene 110 100 100 100 93 72

a Calibration standard comparisons are calculated by setting the results of one calibration = to 100% and calculating the other runs

in terms of that one calibration.



APPENDIX I1

Quality assurance data showing that methods to be used are adequate for

the analyses to be performed.

Tables 1 and 2 include the data for laboratory blanks (LB) and LB with
added standards (LBAS) for the chemicals routinely analyzed by NAF.

Table 3 shows the concentrations of aromatic hydrocarbons in our
Ouwamish III reference sediment for triplicate analyses by three
chemists in our 1lab.

Table 4 is the same as Table 3 with 3 data points omitted, one for
naphthalene and two for anthracene.

Table 5 shows the concentrations of PCBs and pesticides in our

Duwamish III reference sediment.
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Table 1.
Concentrations of aromatic hydrocarbons in blank sarples and § reco

blanks
chem. 1 chem. 2 chen. 3

- - — -

50-404 S0-413 50-424

veries of spiked blanks.

Sp.blarks

chen. 1 chen. 2 chen. 3

-———————

naphthalene <
2-nethyl naphthalene <
1-methvl naphthalene <
biphenvl <
2,6-dinethyl naphthalene <
acenaphthene <
fluorene <
phenanthrene <
anthracene <
1-nethyl phenanthrene <
fluoranthene 4
pyrene <
benz[a]anthracene <
chrysene <
benzo[e]pyrene <
benzo[a]pyrene <
perylene <
divenz[a, h)anthracene <

recovery of naphthalene-dg 63% 91% 92%
Tecovery of acenaphthene-di0 Bog 92% 903
recovery of perylene-di2 19% 92% 85%

1003
100%
1003
1003
1003
1003
1003
1108
1003
1103
110
1108
1108
1108
1108
1008
1003
1008

90%
918
90¢%

e it T,



Agi)endix II -
Table 2.
Concentrations of chlorinated hydrocarbons in blank samples and § recoveries of spiked blanks.

hexachlorobenzene
lindane (ganna-BIiC)
heptachlor

aldrin
heptachlorepoxide
alpha-chlordana
trans-nonachlor
dieldrin

nirex

0,p'-DOE

p.p'-[OE

0,p'-00D

p.p*-D0D

o,p'-00T

p.p'-00T
dichlercbipheryls
trichlorobiphenyls
tetrachlorobiphenyls
pentachlorabiphenyls
hexachlorobiphenyls
heptachlorobiphenyls
octachlorobiphenyls
nonactlorobiphenyls

2,3,6 trichlorotoluene

recovery of acenaphthene-di0

blanks

chem, 1 chem. 2 chen. 3
S0-404 50-413 50-429

< .62 ¢ .45 < .ar
< .95 ¢ .67 < .69
< 1.T ¢ 1.9 ¢ 1.4
< .90 ¢ .63 < .66
< 1.4 < 1.0 ¢ 1.0
< .BS ¢ .62 ¢ .63
< .90 < .63 ¢ .67
< 1.8 < 1.3 ¢ 1.4
< 1.3 « .92 ¢ .95
< 1.3 ¢ .95 ¢ .94
< .16 ¢ .92 < .56
< 2.4 < 1.8 ¢ 1.9
< 2.2 « 1.8 <« 1.8
< 2.4 ¢ 1.7 < 1.4
< 1.7 < 1.3 ¢ 1.3
< 2.9 ¢ 2.1 ¢ 2.2
4 1.4 < 1.1 < 1.1
< 1.4 < 1.0 < 1.1
< 1.3 « 1.0 < 1.0
< 1.2 ¢ 86 < 1]
< .B6 < .62 ¢ .62
< .80 < .57 « .60
4 1.2 « .87 ¢ .63
14 20 9.1
B80% 92% a0g

3

sp.blanks

chen. 1 chen. 2 chen. 3
S0-403  s0-414  50-423
5% 1403 59%
1108 13038 100%
B4% 9068 17%
1008 1403 100%
100% 1608 apg
1108 1403 110%
100% 140% 100%
1003 1203 93¢
100% 1503 100%
1108 140% 1003
100% 1403 100%
96 1403 973
0o% 140% a3s
110% 1503 100%
110% 150% 110%
1008 1403 100%
1108 150% 100%
1108 1703 99%
1108 150% 1003
1108 150% 1N0%
100% 150% 100%
02% 1603 asg
16% 1508 19%
11% 1403 Q4%
918 5% 1008

a The concentrations and recoveries of compounds are calculated using $ Tecovery of acenaphthene-d10.

4
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Table 3. '
Concentrations of aromatic hydrocarbons in Duwanish IIT sediment sarples, ng/g dry weight.

chemist 1 chemist 2 chenist

50-399 S0-400 <0-401 50-409 50-410 50-411 S0-419 50-420

naphthalene 230 330 860 310 310 300 260 320
2-nethyl naphthalene 150 140 230 160 199 150 130 150
1-nethvl naphthalene 120 100 210 100 100 110 ) 99
biphenyl 34 35 59 40 46 38 33 39
2,6-dinethyl naphthalene 69 61 4] 76 BS 14 64 n
acenaphthene 320 330 410 360 350 330 360 320
fluorene 310 310 450 350 S0 320 310 220
phenanthrene 2400 2300 2600 2500 2000 2300 2200 2100
anthracene 520 510 580 620 2200 540 460 S30
1-methyl phenanthrene 240 220 240 220 270 220 190 190
fluoranthene 3800 3600 3900 3700 4000 3600 3200 3100
pyrene 4200 2500 4100 4000 4500 3700 3500 3200
benz[a]anthracene 1600 1600 1860 2000 2400 2000 1700 1700
chrysene 2500 2600 3000 3200 400 3100 2800 280U
benzo[e]pyrene 1700 1800 1000 2000 2500 1300 1800 1600
benzo[alpyrene 1900 1900 2000 2100 2600 2000 2000 1700
perylene S60 550 610 700 ang 740 570 550
dibenz[a,h]anthracenz 30 300 330 240 510 330 310 260
recovery of naphthalene-dg 08 1% 70% 81% 783 16% 90% 63%
recovery of acenaphthene-di0 93 8% 93 93% coy 90% 100% 913
recovery of perylene-di2 B7% 60% s 64% 623 62% 143 69%
sanple weight, g 10.15 10.13 10.17 10.16 10.28 10.26 10. 38 10.27

§ dry weight 53.41 53.87 53.29 52.49 52.49 52.32 54.43 63.26

360
560

30
300
400
300
500
300
300
120

70

O WU -y
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Table 4.
Concertrations of aromatic hydrocarbons in Duwamish 11] sediment sarples, ng/q dry weight.

chemist 1 chemist 2 - chemist 3

50-339 S0-400 S0-401 50-409 S0-410 S0-411 50-419 50-420 50-421 % S cv
naphthalene 2: 330 - 310 310 300 2B0 320 320 300 30 10
2-rettyl naphthalene 150 140 220 160 190 150 130 150 19 17 2 18
1-nethyl naphthalene 120 100 210 100 100 110 95 93 110 120 a0 32
bipheryl 24 36 59 40 48 38 33 39 q1 a1 8 20
2,6-dimethyl n3aphthalene 69 61 an 16 BS 14 64 1 B 75 1 15
acenarhthene 320 3230 410 0 350 330 360 - 320 320 350 S0 14
fluorene 310 310 450 350 550 32 310 220 20 370 an 29
phenanthrene 2460 2200 2600 2500 2000 2200 2200 2100 22(n) 2410 300 12
anthracene 20 510 58 620 - 540 460 520 = 540 S0 9
1-rettyl phenanthrene 240 220 210 220 270 20 190 190 <M 5 20 14
fluoranthene 36800 3600 3900 3700 4000 3c00 3200 3100 3100 3500 300 B
pyrere 4200 3900 4100 a0 4300 3709 3500 3200 2500 3300 400 10
benz[a]anthracene 1600 1600 1800 2000 2200 2000 1700 1700 1500 1690 300 17
chrysene 2600 2600 3000 3200 4200 3100 2800 2400 2511 3000 S00 17
benzo[e]pyrene 1700 1800 1300 2000 2500 1900 1600 1600 1600 1500 300 16
benzo[alpyrene 1900 1900 2000 2100 2600 2010 2000 1700 1600 2000 300 15
perylene SE0 550 610 700 900 740 570 550 550 6410 120 19
dbﬂﬂh)ﬂ%ﬂu%a% 340 300 320 310 510 320 310 290 299 3 70 21
recovery of naphthialene-dg 10% 1% 76% 81% 16% 16% 0% 832 eag ao 1 9
recovery of acenaphthene-dio 65¢ LEE 943 33 c0g 03 100% 918 1003 a3 5 S
recovery of perylene-di2 B7% 65% 1% 643% €23 6% 1413 6% £5% n q 12
sanple weight, g 10.15 10. 13 10.17 10.16 10.28 10.26 10.28 10. 27 10.13
§ dry veight 53.41 53.87 53.29 52.49 52.43 52.32 54.43 63.25 56. 47
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5.6

a3
170
420
300
120

23
6.5

100%

10. 18
S6. 47

Ap?endix Ir -
Table S. ) a
Concentrations of chlorinated hydrocarbons in Dwsanish I11 sediment samples, ng/g dry ueight
chemist 1 chenist 2 chemist

50-3939 50-400 50-40m 50-409 S0-q10 S0-411 50-419 S0-420
hexachlorebenzens .63 < #51 .56 .67 .65 .60 < .39 ¢ =33
lindane (ganma-BHC) < L9 ¢ .60 ¢ <13 < ol < .83 « .84 < .12 < .64
heptachlor < 1.7 ¢ 1.7 « 1.3 < 1.6 « 1.8 ¢ 1.8 < 1.5 < 1.3
aldrin < .81 < LB0 ¢ .65 < 1< 19 < .B0 < .64 < .56
heptachlarepoxide < 1.3 « 1.3 « 1.0 < 1.1 ¢ 1.3 ¢ 123 < 1.0 < .69
alpha-chlordsne 1.9 1.6 1.5 1.6 29 1.6 1.5 1.3
trans-nonachlor 1.0 1.2 1.3 1.3 1.0 1.2 1.2 .85
dieldrin < 1.6 < 1.6 ¢ 1.3 < 1.5 « 1.6 < 1.6 < 1.4 < 1.2
mirex < 1.1 < 1.1 ¢ .86 < 1.0 < 1.1 ¢ 1.2 < .B5 < 15
0,p'-DOE
p.p'-DOE
0,p'-D0D
p.p'-D0OD
o.p'-00T
p.p*-00T
¢ichlercbiphenyls 4.8 4.8 4.0 5.3 6.7 4.5 4.5 3.0
trichlorobiphenyls 53 55 52 55 q7 < 49 37
tetrachlorobipheryls 200 150 160 190 230 200 160 170
pentachlorcbiphenyls 550 4280 440 490 670 520 500 430
hexachlorobiphenyls 460 410 350 400 530 420 40 370
heptachlorobipneny]s 130 120 110 120 200 130 120 120
octachlorebiphenyls 20 32 30 29 84 21 28 31
nonachlorobiphenyls 10 6.3 14 5.3 a0 1.4 6.0 14
Tecovery of acenaphthene-d10 as3 a1y 94% 93% 90% 0% 1008 91%
sanple weight, g 10.15 10.13 10.17 10. 16 10.28 10. 26 10.39 10.27
t dry weight 53.41 53.67 53.29 5249 52.43 52.32 54.43 63.26

a The concentrations of conpounds were calculated using § recovery of acenaphthene-d10.

4.8
51
190
sna
420
140
34
12

93

1.0

20
60
70
60
19
1

21
12
11
16
17
43
36
a2

“



Appendix 1IV.

Selected physical pro
interstitial water me

perties of aged test sediments and their
asured at the start and completion of
10-day amphipod bioassays.

pH Salinity Mean Eh (mv)
Sediment Day 0 Day 10 Day 0 Day 10 Day 0 Day 10
Cl 6.7 6.6 28.5 28.5 +133 +151
c2 6.7 6.6 28.5  29.7 + 69 +172
c3 1.5 6.4 8.5 29,5 + 62 + 87
c4 7.0 6.5 28.5 29.7 +142 +117
C5 6.8 6.5 29.0 29.5 + 54 + 78
c6 7.2 6.5 28.5 29.5 - 16 ; 60
c7 6.5 6.1 28.5 28.5 ; 15 + 74
c8 7.2 7.0 29.0 29.5 + 5 + 58
Aged Sequim 1.2 7.1 29.0 29.5 +125 + 36
Bay
Aged Bowman 72 6.3 29.0 28.5 +170 +127
Bay
Fresh Sequim 7.4 7.1 31.0 28.5 + 87 +112
Bay
Fresh Bowman 7.6 7.3 30.5 29.7 + 69 + 44

Bay




Appendix III. Selected physical properties of
their interstitial water measur
of 10-day amphipod bioassays.

fresh test sediments and
ed at the start and completion

PH Salinity Mean Eh (mv)
Sediment Day 0 Day 10 Day 0 Day 10 Day 0 Day 10
Cl 7.4 7.9 26.9 28.0 +105 +128
C2 7.2 7.4 26.4 27.0 + 76 +150
3 7.0 7.3 26.5 27.0 + 47 + 30
c4 6.9 7.6 26.3 27.0 + 41 + 32
G5 7.0 7.4 26.1 27.0 + 5] - 15
Cé 6.9 7:1 27.8 27.0 * 48 + 25
c? 7.1 7.3 28.0 27.0 + 51 - 23
8 7.4 7.8 30..2 27.5 + 19 - 9
Sequim Bay 1.6 7.7 31.0 28.0 +126 - 39
Bowman Bay 7.0 7.3 28.7 27.0 +360 + 79
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- o P®RT OF SEATTLE

% 4 ‘

o " MEMORANDUM
DATE December 19, 1984

TO John Dohrmann, Senior Environmental Planner

FROM Doug Hotchkiss, Consultant

suBJECT Arithmetic Mean Values of T-32 Sediment Compared to 4-Mile Rock, Deep
Central Basin and Pre-1900 Values

T-32 Sediments 4-Mile Rock T-32 Sediments METRO TPPS Study

Failing 4-Mile Criteria Passing 4-Mile Deep Central
Contaminant  Rock Criteria (125%) Rock Criteria Basin Pre 1900
As  ppm  17.4 + 3.3 19 3.7 + 1.1 10 6
cd  ppm 5.0 + 2.9 0.9 0.68 + .25 «32 .39
= Cu ppm  119.0 + 48.7 ~ 115. 17.6 + 7.2 36 25 -
Pb ppm- 188.1 + 95.5 158. 11.3 + 15.5 38 6
Hg ppm 1.0 + 0.44 1.4 0.05 + 0.06 - 0.14 0.05
Zn ppm  435.9 + 244 450. 39.1 - + 11.3 99 80
PcB's ppb - 2763 + 2498 760 5.9 - + 24 125 13
DDT's ppb 72 + - 74 9 N.D. . 1.5 24
High ' L : -
PAH's ppb 8485 + 7206 - 14,000 292 + 547 2,200 340
Lov]r . ' . ‘ )
PAH's ppb 3778 + 3620 855 236 + 202 -160 170
5166p

47’*;7
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.
T-30 EXPANSION ‘
DEPTH AHPHIPOD HEAVY |
BORING SAMPLE  RANGE(ft) LAB #  BIDASSAY METALS  PCBs DDTs LOW PAHs HIGH PAHs i
# SURVIVE OTHER DATA i
P/F [std dev  P/F (4 F) P/F (ppb) P/F (ppb) P/F (ppb) P/F (ppb) (0&G=oil & grease) |
HC-6 A 14 S-1 F8.6/2.9 F(6) F (6610) F (170) P (nd) P (nd) 086G 1.8%
RAbnorm Oyster 48.9% 1
| 8 4-10 S-2/3 F 12.2/2.9 F (1) F(2810) F (95 F (3800) P (nd) 08 1.0%
| T 1 3 L T fbnorm Oyster 31.0% . ‘
} ¢ 11.5-16.5 J P 17.4/1.5 p P (nd) P (nd) P (315) P (203) 08 0.04% |
|
| D 16.5-22 K P 17.6/1.5 p P(nd) P (nd) P (243) P (254) 08 0.03% }
1 4 , |
HC-7 A 0-4.5 §-1 F3.4/1.5 F(6) F(2500) F (81) F (3230) F (28800) 046 1.8%
fAbnorm Oyster 72.0%
B 4.5-8.5 §-2 F0.2/0.4 F(6) P(140) P (nd) F (2060) P (11030) O&6 2.0%
. Abnora Oyster 60.0%
8’ 8- 3. F 0/ 0 _ NO CHEM SAMPLED
) Abnorm Oyster 62.5%
c 11-14 §-3/4 F 12.8/3.0 F(4) -P(15) P (nd) F (3630) F (17160) 0&G 0.98%
D 162 L ARCHIVE
(Cutoff) v v v it e e e e e e e o 8 s e e e m  a i e e e e e 8 e
E21-27 M P 18.0/1.2 P P (nd) P(nd) P (586) P (27) 086 0.05%
Foo28-33 N P 17.0/2.0 F (1) P(nd) P(nd) P (214) P (67) 0&6 0.01%
HC-8 A 0-3.5 51 F8.6/1.2 F (1) F (12000 P (nd) F (6380) P (10570) 0&G 0.47% ' |
: ' fbnorm Oyster 53.7% |
B 4.5-6.5 5-2 Foo7.6/2.5 F(4) F(3740) F (80) P (nd) P (nd) 08 0.90%
- Abnorm Oyster 27.6%
B’ 8.5-12.5 $-3 _ F 13.2/3.0 ‘ : _ NO_CHEM TEST .
(cutoff) . ..o v i iie ... it oy Bl e e e I T Abnora Oyster 19.2% .
C 12.5-14.5 S-4 ) . I ARCHIVE
D 16-19 - S-4/5. P 18.4/1.5
HC-9 A 03 5-1/2 F 13.4/2.2 F(3) p (420)  F(47) F (1900) P (6090) 0% 0.67% -
BULOEE] & o e = e B B R T ER G B AR R R B fibnorin Oyster 22.9% .
g 38 5-2/3/4 P 17.8/1.0 P P (nd) P (nd) P (440) P (1670) O0&G 0.25%
_ Abnorm Oyster 18.4%
¢ 10-15 0 P 15.4/3.2 P P(nd) P (nd) P (359) P(85) 0& 0.09%
D 15-20 P P 16.0/1.9 P~ P(nd) P(nd) P(nd) P (57) 086 0.05%
HC-10 A 0-3.5 $-1 F 10.6/1.7  CHEM COMPOSITED SEE HC-9-A

Abnorm Oyster 19.3%
g8 3575 §-2 Fo9.6/1.7 F (1) F(3100) F (105) F (6350) P (9200) O& 0.5%
Abnorm Oyster 22.0%
B’ 8.5-11 $-3 PT17.6/1.8 P F (1000) P (nd) P (440) P (nd) 086 0.17%
(OUBOEE) L o it et e et ol le it ) 128 o8] 16 ] o it co i santvm e P o ey Vel s Somad il G 6y 5 Abnorm Oyster 26.4% .
C 13.5-16 S-4 P 16.4/3.4 P P (nd) P(nd) P(nd) P(nd) 08 0.02%

D 16525 F P 14.0/2.2 F(1) P(nd) P(nd) P(nd) P (205 0& 0.01%




E' 20.525 G COMPOSITED SEE HC-10-D
HC-11 A 0-3 5-1 F 10.4/3.4  CHEM COMPOSITED SEE HC-9-A
Abnorm Oyster 41.6%
B 512 5-2/3 F 12.0/4.3 NO CHEM TEST
HC-12 A 0-3.5 S-1 F 11.2/3.0 F (6) F (5200) F (160) F (9900) F (15100) 08G 1.1%
T 2071 L PO U (A I O R O OO RN U T Abnorm Oyster 42.9% .
B 5.59 $-2 P 18.2/0.4 p P(100) P (nd) P(nd). P(nd) 0& (nd) -
Abnorm Oyster 23.6%
C S P 18.0/2.9 P P (nd) P(nd) P(nd) P (nd) 08 0.11%
D T : !
F 13.0/2.9 p P (nd) P(nd) P (205) P (nd) 08 (nd) -
E U
HC-13 A 065 - S5-1/2 F 10.4/4.0 F (1) P(140) P (4) F (2080) P (10620) 086 0.58

I . ' Abnorm Oyster 39.6%
B 6.59 5-2/3 P 17.8/1.3 F(3) P (120) P(nd)  F(2680) F (20250) O&6 0.88%
TOUteHf) v wos s ndine s el sl s s s e el G R L L e e Abnorm Oyster 37.3% .
-0 10.5-15  S-1/2/4 P 16.8/2.6 P P(nd) P (nd) P (350) P (1780) 06 0.07%
. Abnorm Oyster 13.4%

D 1620 H P IT6/LT P P(nd) P (nd) P(598) P(232) 08 0.29%
£ 20525 I P 16.8/1.6 P P(nd) P (nd) P(401) P(8]) 046 0,088

Ho-14 A0S SU2  F 12429 N CONPOSITED SEE  Ho-13-A Abnora Oyster 25.5%
Bos9 s34 F 5.4/4'-.3A- F(1) P(00) F() P(nd) P (370) 046 0.21%

_ . Abnorm Oyster 25.0%
B e S T e e e e e e e s e E e s s s e e e e s s s i e e s e s e s e s 0s s 00 s s e S e g s e S Lt s et ettt ettt itrit ™,

PIER 28
oy Vo b el « | | ARCHIVE -
W12 F 14609 P P(nd) P(nd) P(282) P(1158) 0 0.05%
26-8 A 06 F 241 F(1) P(128) F(T0) F(SI0) P (4120) 086 3.5%
860 F 12434 P P(nd) P(nd) P(110) P(nd) 0 0.03%
¢ 1015 FI3.041 P P(nd) P(nd) P(nd) P(nd) 0 (nd)
p 152 F 1206 P P(nd) P(nd) P(nd) P (205 08 (nd)

28-C D 06 COMPOSITED SEE 28-B-A




SEDIMENT ANALYSIS T-30 EXPANSION

RAW DATA REPORT CONTENTS AND SUMMARY

I. Laucks First Series Data Only

(Station) (Depth) Lab Data Lab 4-Mile Disposal
Boring Sample Identification Number Criteria Required_
12 A 7 7 Fail Contained
6 A 15 15 i M
6 B 16 16 . .
8 A 22 22 . .
8 B 23 23 o '
10 B 28 28 u .
10 B 29 29 & "
12 B 36 36 Pass Open
14 B 42 42 Fail Contained
II. Laucks Second Series Data Only
Boring Sample Identification _ Number Criteria Disposal
13 C A 37 & 38 ~ Pass Open
13 B B 11 & 12 - Fail Contained
10 C C 30 Pass Open
9 - B 5 33 & 34 Pass Open
7 B 8 19 Fail Contained
— 4 c 9 20 Fail Contained.
III. AMTest Data (QA/QC Included)
Boring Sample Identification Number Criteria Disposal .
*B & C A A&D 81286 Fail Contained
* B B B " 87 - v
* B C C " 88 = .
* B D E - " 89 " "
10 & E F &G " 90 Pass Open
13 D " H - " 91 " "
13 . E I " 92 b iy
6 C J ” 93 " n
6 ) D K. " gy " "
7 E M " 95 " "
7 E M " 96 " "
7 F N " 97 ” - "
9 C O " 98 . "
9 D P " 99 . "
12 e S 81300 . " g
12 & E T&U * 01 " "
- % A B W * 02 Fail Contained

IV. Laucks First Series QA/QC

V. Laucks Second Series QA/QC

*Samples from Pier 28
DH/5385p - 01/22/85
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Certificate

940 South Harney Street. Seattle. Washington 98108 (906)767-5060

Chemistry Microbiology. and Technical Services

GLIENT Port of Seattle LhsorarosyMe. | BE 10k
P.0. Box 1209
Seattle, WA 98111 DATE Aug. 6, 1984
ATTN: Doug Hotchkiss .
REPORT ON SOIL
SAMPLE
RN ATON Samples were submitted and assigned sequential sample numbers. At your
request, only the samples identified below were analyzedx
Boviwa San - : Cyiterva /v\gfkii{“
TESTS pERFORMED | 3 | 4 ) J—-1404 HCE-12 S-1 0—3.6' 0-3' (2) 6-27 Faill | Cootaimed |
6 |A115) J=1404 HCE=6 S-1 1. 1-L. 1" 1,1=-4,17 (2) 6-20 ' W
6 [B116) J-1404 HCE—6 S—2 7.3-10.3' &.1-7.1' (2) 6-201 : o
8 1A122) J-1404 HCE-8 S-1 0-3.4' 0-3' 6-22 -
~ | _B|Bj23) J-1404 HCE-8 S-2 L4,5-6.5' 4,7-6.7' 6-22_ | " -
[0 |B[28) J-1404 HCE-10 S-2 3.5-7.5' 4.5-7.5' 6-22 e e
10 |B729) J-1404 HCE-10 $-3 8.5—10 5t 8. 7—10 ’ 6—-22 i

12i5[36) .

J-1404 HCE-12 S$-2 5.5-9.0" 4
14 /542) J-140L4 HCE-14 S-b  6.8-8.8 6-27 Fa:

5:5-9.0' 6-27 | Paur

Samples were passed through a No. 10 sieve prior to analysis.
passing the sieve was analyzed.

% retained
Major description

Minor description

% retained
Major description

Minor description -

Only material

Percentages retained were as follow:

12-A 6-A 6-B 8-A" 8§-B
Lo 15 16 22 23 .
6 . 3 6 L/2 6
" wood . wood wood —_ shells
~ shells, shells, shells, :
rocks rocks rocks, —_ —
,foil
lo-F [0-B 3-8 4 - B
28 29 36 42
6 L/2 L/2 L/2
shells _ —_— —
wood _ —_— ——
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940 South Harney Street. Seattle. Washington 98108 (206) 767-5060
Chemistry Microbiology. and Technical Services

PAGE NO 2

Port of Seattle 85194

LABORATORY NO

Routine analyses were then performed on the samples, with.results as follow:

%, as received basis

(3-A 6-4 6-8  8-A g-B
7 15 16 22 23
Total Solids ~52.0 45.5 54.8 52.9 50.0
- - : - 10-8 o8’ 12 -8 I% =B
~ 28 29 36 42
Total Solids , 52.8 75.2 74.9 68.2

%, dry basis

7 15 16 22 23
Total Organic Carbon v 3.3 5.2 3.4 2.2 3.0
Total Volatile Solids 9.2 11,4 7:2° 6.7 9.1
0il & Grease ) [ s 24 1.8 1.0 0.47 0.90
Sulfide as S - .030 046 .076 - .063 .043
Sand- ' 22.7 7.6 42,8 28.8 - 16.9
Silt ] - 556.3. 65.0 42 .1 _ 52,8 55.6
Clay 22,0 27 .4 15.1 18.4 27:5

28 29 36 42

Total Organic Carbon 2.5 0.9 0.1 2.0
Total Volatile Solids - 6.9 3.3 142 6.2
0il & Grease 0.50 0.17 L/0.01 0.21
Sulfide as S .007 .003 . 004 .005
Sand 22.6 81.6 88.4 51.0 e
Silt 53.6 13.5 9.8 36.9
Clay 23.8 4,9 1.8 12.1

This report 1s submutted for the exclusve use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the adverusing or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of Inspection and/or analysis in good faith and according to the rules of the trade and of science.
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940 South Harney Street. Seattle. Washington 98108 (206)767-5060

Chemistry Microbiology. and Technical Services

PAGE NO. 3

Port of Seattle LABORATORY NO 85194

Samples were then analyzed for Halogenated Hydrocarbons in accordance with
Washington State Department of Ecology WAC 173-303 with results as follow:

12 -A 6-A -8 g-A 8—-B
oy 15 16 _ 22 23
Halogenated Hydrocarbons* ~L/15, L/15. L/15. L/15. L/15.
parts per million (mg/kg), '
as received basis )
. |0-R 10-B 12-8B =B
28 29 36 42 MCL
"Halogenated Hydrocarbons* _ L/15. L/15. L/15. LAAB. *

parts per million (mg/kg),
as received basis

* reported as the sum of the halogens bromide, chloride, fluoride and iodide.
A result of less than 100 parts per million is classified as undesignated waste,

‘Samples were analyzed in accordance with 40 CFR, Part 261.24 for EP Toxicity,

with results as shown below:

concentration, mg/L

7 15 ’ 16° 22 23
Arsenic - L/0.1 L/0.1 L/0.1 L/0.1 L/0.1
Barium L/0.5 L/0.5 L/0.5 L/0.5 L/0.5
Cadmium L/0.02 L/0.02 L/0.02 L/0.02 L/0.02
Chromium L/0.1 L/0.1 L/0.1 L/0.1 L/0.1
Lead L/0.2 L/0.2 L/0.2 L/0.2 L/0.2

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this comp:nly o; ::'ym
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saence.
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LABORATORY NO.

concentration, mg/L

12-A 6-A 6-8 8- A 8-8B
7 15 16 72. - 23
Mercury L/0.005 L/0.005 L/0.005 L/0.005 L/0.005
Selenium L/0.1 L/0.1 L/6.1 - _L/0.1 L/0.1
Silver L/0.1 L/0.1 L/0.1 L/0.1 L/0.1
Endrin L/0.0002 L/0.0002 L/0.0002 L/0.0002 L/O.0002
Methoxychlor L/0.001  L/0.001 L/0.001 L/0.001 L/0.001
Toxaphene L/0.005 L/0.005 L/0.005 L/0.005 L/0.005-
2,4-D L/0.005 L/0.005 L/0.005 L/0.005 L/0.005
2,4,5-TP (silvex) L/0.002 L/0.002 L/0.002 L/0.002 L/0.002
Lindane L/0.0001 L/0.0001 L/0.0001 L/0.0001 L/0.0001
concentration, mg/L

10-B 10-8" (2-B |i—B

28 29 36 2 MCL
Arsenic L/0.1 L/0.1 L/0:1: L0 5.0
Bar ium L/0.5.  L/0.5 L/0.5 L/0.5 100,
-Cadmium L/0.02 L/0.02 L/0.02 L/0.02 1.0
Chromium - L/0.1 L/0.1 7 "L/0.1 L/0.1 . 5.0
Lead - L/0.2 L/0.2 L/0.2 L/0.2 5.0
Mercury L/0.005 L/0.005 L/0.005 L/0.005 0.2
Selenium L/0.01 L/0.01 L/0.01 L/0.01 1.0
Silver L/0.1 L/0.1 - L/0.1 L/0.1 5.0
Endrin L/0.0002 L/0.0002 L/0.0002 L/0.0002 0.02
Methoxychlor L/0.001  L/0.001 L/0.001 L/0.001 10.0
Toxaphene L/0.005 L/0.005 L/0.005 L/0.005 ~ 0.5
2,4-D L/0.005 L/0.005 L/0.005 L/0.005 10.0
2,4,5-TP (silvex) L/0.002 L/0.002 L/0.002 L/0.002 1.0
Lindane L/0.0001 L/0.0001 L/0.0001 L/0.0001 0.4

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its statt in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of -Inspection and/or analysis in good faith and according 10 the rules of the trade and of saence
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LaBORATORY NO. 857194

Samples were analyzed also for Gravimetric Aromatic Hydrocarbons in accordance
with Washington State Department of Ecology WAC 173-303. The method requires
analysis of the sample through successive stages until the result obtained is
less than 1% by weight (as received basis) or until the fourth stage has been
completed. Results are as shown below:

% by weight, as received basis*

4 , 12-A 6-A é—-B 8-A 8-B
Stage: 7 15 16 22 23
e 1. Soxhlet Extraction : .22 .28 .32 .22 .084
| 10-B 10-8" I2-B  14-B
28 29 36 42

1. Soxhlet Extraction .052 .082 .015 .19

o

* for 4,5,6 membered rings

| Samples were analyzed for priority pollutants in accordance with L0 CFR,
‘ Part 261, with results as shown below:

| 2

:

parts per million (mg/kg), dry basis

Inorganics » 7 15 16 22 =23
Ant imony L/0.5 L/0.5 L/0.5 L/0.5 L/0.5
Arsenic 21, 19. 15, 15. 20,
Beryl1lium - 0.32 0.32 0.19 0.23 0.31
Cadmium 5.8 10. 6.1 242 3.5
Chromium 89. 300. 100. Ly, 100.
Copper 110, 190. 91. "7 74, 130,
Lead 160. 350. 100. 110. 220,
Mercury 1.4 1.6 1.0 «39 Yl

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibiiity except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of scence.
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Nickel

Selenium

Silver

Thallium

Zinc

Total Cyanide
== Total Phenol

Volatile Organics (by GC/MS)

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acrolein
*Acetone
Acrylonitrile

~ *Carbon Disulfide
1,1-Dichloroethylene
1,1-Dichloroethane
trans—1,2-Dichloroethylene
Chloroform
*2-Butanone
1,2-Dichloroethane
1,1,1-Trichloroethane
*Vinyl Acetate
Bromodichloromethane
Carbon Tetrachloride
1,2-Dichloropropane
Trichloroethylene
Benzene

pany accepts no resp

Certificate
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LABORATORY NO. 85194
parts per million (mg/kg), dry basis
12-A 6-A 6-B g-A g-B
7 15 16 22 23
50. 58. Lo, Lo. 57«
" 0.6 L/0.5 0.5 . L/0.5 0.8
2.0 3is 7 1.6 ’ 0.6 Fu2
L/0.5 L/0.5 L/0.5 L/0.5 L/0.5
420, 550. 320. 240, 360.
5.6 1.3 0.6 L/0.5 0.7
L/0.1 L/0.1 L/0.1 L/0.1 L/0.1
parts per billion (ug/kg), dry basis
L/4, L/4. L/4, L/4. L/4.
L/4. L/4. L/k4, L/&. L/k,
L/4. L/4. L/4., L/4., L/4.
L/4. L/4. L/4. L/4, L/4.
2540. 160. 180. 780. 290,
L/4, L/4. L/4, L/kL. L/b4.
1,100. 660. L/20. L/20. L/20.
L/4, L/kL. L/4, L/4, L/4.
L/4, L/4. L/4. L/4. L/4.
- L/b, L/4. . L, L/4. L/4,
L/4. L /4, ¢ Lk, L/4, L/4,
L/4. L/4. L/4. « Ll L/4.
L/4. L/4. L/4, L/4, L/4.
L/4. L/4. L/4. L/4, L/4.
L/4. L/4. L/4. L/4. L/4.
L/4, L/4. L/4, L/4. L/4,
L4, L/4, L/4. L/4, L/4.
L/4, L/4. L/4. L/4, L/4.
L/4. L/4. L/4. L/4. L/4.
L/4. L/4, L/4. L/4. L/4.
L/4, L/4. L/4. L/4, L/4.
L/4, L/4, L/4. L/4. L/4,

\ This report is submtted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
;] ™ember of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saence.
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parts per billion (ug/kg), dry basis
12-A 6-A €-B 8- A 8-B
7 15 - 16 - 22 23
Chlorodibromomethane L/4. L/4. L/4. L/4. L/4.
1,1,2-Trichloroethane ‘L/4. L/4. L/4, L/4. L/4.
2-Chloroethyl vinyl ether L/4. L/4. L/, " L/k. L/4.
Bromoform Y L/4, L/4. L/4. L/4,
*4-Methy1-2-pentanone L/k, L/4. L/4. L/4. L/4.
*2-Hexanone L/L, L/k, L/4. L/4. L/4.
~~1,1,2,2-Tetrachloroethane - L/4, L/4, 10. L/4. L/4.
Tetrachloroethylene : L/4. L/k. L/4. L/4, L/4.
Toluene 20. 20. 50. L/4, 50.
Chlorobenzene , L/4. LZ4. L/4. L/4, L/k.
trans-1,3-Dichloropropene L/4, L/4, L/4. L/4. L/4.
Ethylbenzene 60, 90. 10. L/k, L/4.
cis-1,3-Dichloropropene L7k, L/4, L/4, L/k, L/k,
*Styrene L/4, L/4, L/4. L/4, L/4,
*o-Xylene + p-Xylene » L/k. L/4, 20. L/k, L/k.
*%Fluorotrichloromethane L/k, L/4. 100. L/4. 30.
Extractables (by GC/MS)
- N=nitrosodimethylamine L/100. L/100. -L/100. L/100, L/100.
Bls(2—chloroethyl)ether L/100. L/100. L/100. L/100, L/100,
2-Chlorophenol L/100. L/100. L/100, L/100. L/100.
Phenol L/100. L/100. L/100. L/100. L/100.
1,3-Dichlorobenzene ‘L/100. L/100. L/100, L/100. L/100,
1,4-Dichlorobenzene L/100. L/100. " L/100. L/100. L/100.
1,2-Dichlorobenzene L/100. L/100. L/100. L/100. L/100.
Bls(Z-ChlorO|sopropyl)ether - L/100. L/100. L/100. L/100. L/100.
Hexachloroethane L/100. L/100. L/100. L/100. L/100.
N—nutroso—dn—n—propylamlne L/100. L/100. L/100. L/100, L/100.
Nitrobenzene - L/100. L/100. L/100. L/100. L/100.
I sophorone L/100. L/100. L/100. L/100,. L/100.
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2-Nitrophenol
2,4-Dimethylphenol ‘
Bis(2-chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
4L-Chloro-m-cresol
Hexachlorocyclopentadiene

2,4,6~Trichlorophenol

2-Chloronaphthalene
Acenaphthylene
Dimethylphthalate -
2,6~Dinitrotoluene
Acenaphthene
2,b-Dinitrophenol
2,-Dinitrotoluene
L-Nitrophenol =~

_Fluorene : :
Lk-Chlorophenyl phenyl ether

Diethylphthalate
L,6~-Dinitro-o—cresol
1,2-Diphenylhydrazine
L-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Dibutylphthalate
Fluoranthene

Pyrene

Benzidine

parts per billion (ug/kg), dry basis

12- A

7

L/100.
L/100.,
L/100.
L/100.
L/100.
L/100.

"~ L/100.

L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.

L/100.
L/100.
L/100.

L/100.
L/100.

"L/100.-

L/100.
L/100.
L/100.
L/100.
8, 400,
1,500.
L/100.
15,100.
L/100.
L/100.

6-A 6-8B
15 16
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. 3,800.
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. - L/100.
L/100. L/100.
L/100. L/100.
L/100, L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100.
‘L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100,
L/100. L/100.
L/100. L/100.
L/100.  L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100, L/100.

L/100.

PAGE NO. 8
LABORATORY NO. 85 1 9[.
8-A 8-B
22 . 23
L/100. L/100.
L/100, L/100,
L/100. - L/100.
L/100. L/100.
L/100. L/100.
630. L/100.
L/100. L/100.
L/100., L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100,
L/100. L/100,
2,040, L/100.
L/100. L/100.
L/100. L/100.
L/100. - L/100.
L/100. L/100.
L/100. - L/100.
L/100. © L/100. -
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. L/100.
2,990. L/100.
1,350, L/100,
L/100. L/100.,
6,130.  L/100.
L, 440, L/100.
L/100.
\
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parts per billion (ug/kg), dry basis
12-A- 6-A ¢-B 8-4 8-B

7 15 - 16 22 23
Butyl benzyl phthalate L/100. “L/100. L/100. L/100. L/100.
Benzo(a)anthracene L/100. L/100. L/100. L/100. L/100.
Chrysene L/100, L/100. L/100. ~ L/100. L/100.
> 3,3°-Dichlorobenzidine L/100. L/100. L/100. L/100. L/100.
Bis(2-ethylhexyl)phthalate 4,200, 3,600. 2,600. 2,100, 2,600.
N-nitrosodiphenylamine L/100. L/100. L/100. L/100. L/100.
Di-n—octyl phthalate : L/100. _ 510. L/100. 630. L/100.
Benzo(b)fluoranthene L/100, L/100. L/100, L/100. L/100,
Benzo(k)fluoranthene , L/100. L/100. L/100. L/100, L/100.
Benzo(a)pyrene L/100. L/100. -L/100. L/100. ~ L/100.
Indeno(1,2,3-cd)pyrene L/100. L/100. L/100, L/100, L/100.
Dibenzo(ah)anthracene L/100. ~ L/100. L/100. L/100. L/100.
Benzo(ghi)perylene - - .L/100. L/100. L/100. L/100. L/100.
2,3.7,8—Tetrachlorodibenzo— L/100. . L/100. L/100. "L/100. L/100.
p-dioxin (TCDD) n o = | :
*Aniline ’ _- T L/100. 'L/100. .- L/100, L/100. L/100.
*Benzoic Acid e 2 L/100. L/100.  L/100. . L/100.  L/100.
*Benzyl Alcohol - : - L/100, L/100.. L/100. L/100. L/100.
*4—Chloroaniline » "~ L/100. L/100. L/100. L/100, _ _L/100.
*Dibenzofuran L/100. L/100. L/100. 1,530. L/100.
*2—-Methylnaphthalene L/100. L/100. L/100. L/100. L/100.
*2-Methylphenol L/100. L/100. L/100. L/100. L/100.
*h—Methylphenol L/100. L/100. L/100, ) L/100. - L/100.
*2-Nitroaniline L/100. L/100. L/100. L/100. L/100.
*3-Nitroaniline L/100. L/100. L/100. L/100. L/100.
*4=Nitroaniline : L/100. L/100. L/100. L/100. L/100.
*2,4,5-Trichlorophenol L/100. L/100. L/100. L/100, L/100.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company Pts no resp: lity except
for the due performance of inspection and/or analys:s in good farth and according 1o the rules of the trade and of scence.
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parts per billion (ug/kg), dry basis

13-4 64 6-B 8-A 8-B
| Pesticides (by GC/ECD) 7. 15 - 16 22 23
| . alpha—BHC L/s. L/5. L/s5. L/5. L/5.
| beta—BHC ’ L/5. L/5. . L/5. L/5. L/5.
| delta—BHC L/5. L/5. L/5. " L/5. L/5.
| ““gamma—BHC (1indane) : L/5. L/5. L/5. L/5. L/5.
| heptachlor L/5, L5, L/5. . L/5. 10.
1 aldrin L/5. L/5. L/5. L/5. L/5.
| heptachlor epoxide : L/s. L/S. L/5. L/5. L/5.
| : dieldrin L/5. L75: L/5. L/5, L/5.
| L, 4°-pDE L/5. L/5. L/5. L/5. L/5.
L, 4°-pDD 120. 170. . 80, L/10. ) 50.
endosulfan sulfate : L/10. Lo, L/10. L/10. Lo,
L, 4°-pDT _ ‘ Lo. . L/10. _ 15, L/10. 30.
chlordane _ . g L/10. L/10. L/10. L/10. L/10.
alpha endosulfan . L/10. - " L/10. L/10. L/10. L/10.
beta endosulfan n: W0, - L0, L/10. L/10. L/10.
endrin , Tl LA0.. . Ao, L7104 L/10. L/10.
endrin aldehyde o - L/10. L/10. - L/10. . L/10. Lfig.
toxaphene - ' L/400. L/400. . L/k0O0.  -L/kOO. L/400.
PCB 1016 ) L/100. ~ L/100. L/100. L/100. . L/100.
PCB 1221 ) L/100. L/100. L/100. L/100. L/100.
PCB 1232 L/100. L/100. L/100. L/100. L/100.
PCB 1242 1,100. 970. 580. L/100. 540,
PCB 1248 L/100; L/100. L/100. L/100. -L/100.
PCB 1254 L/100. L/100. L/100. L/100, L/100,
PCB 1260 4,100, 5,640, 1,600. 1,200, 3,200,

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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Inorganics

Antimony
Arsenic
Beryl1lium
Cadmium
Chromium
Copper

Lead

Mercury
Nickel
Selenium
Silver
Thallium
Zinc '
Total Cyanide
Total Phenol

Volatile Organics (by GC/MS)

Chloromethane
Bromomethane

- Vinyl Chloride

Chloroethane

Methylene Chloride
Acrolein

*Acetone

Acrylonitrile

*Carbon Disulfide
1,1—Dichloroethylene
1,1-Dichloroethane
trans-1,2-Dichloroethylene
Chloroform

Certificate
PAGE NO. 1 1
LABORATORY NO. 851 91'
parts per million (mg/kg), dry basis
I10-B  10-8 12-B s el ™,
28 29 36 42
L/0.5 L/0.5 L/0.5 L/0.5
16. 5.1 2.2 10,
0.24 0.13 0.07 0.14
22 0.7 0.4 " 1.5
50. 17. 18. 30.
98. 34, 10. L7,
150. 66. 2.7 62.
0.89 0.22 L/0.05 0.66
Ly, « 17 2.5 30.
0.5 L/0.5 L/0.5 L/0.5
1.6 0.5 L/0.2 0.5
L/0. L/0.5 L/0.5 L/0.5
250. 92. 36. 150,
] 0.6 - L/0.5 L/0.5 L/0.5
L/0.1 L/0.1 L/0.1 L/0.1
. parts per billion (ug/kg), dry basis
L/4, L/3: k73, /3. L/, -
L/4. L/3; L/3. L/3. L/1.
L/A. L/3. L/3. L/3. L/1.
L/4, L/3. L/3. L/3. L1,
150, 230. 140, 340, L/1.
L/k. L/3. L/3. L/3. L/1.
L/20. L/10. 320, 220, L/1,
L/4, L73s L/3. L/3. L/1.
L/4, L/3. 73 L/3. L/1.
L/L, - L/3. L/3. L3, L/1.
L/b, L/3. L/3. L/3. L/1.
L/k, L/3. L/3. L/3s L/1.
L/4, L/3. L/3. L/3, L1,
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parts per billion (ug/kg), dry basis
10-B I0-B 12-8 I4-8
= Method
28 29 36 42 B1lank
*2-Butanone L/4. L/3. L/3s L/3. L1,
1,2-Dichloroethane Lfh, L/3. L/3. L/3. L/
-~ 1,1,1=-Trichloroethane L/k, L/3. L/3. L/3. 5
*Vinyl Acetate A L/L, L3, L/3. L/3 L/1.
Bromodichloromethane L/4, L3 L/3 s L/3, Ll
Carbon Tetrachloride L/k. L/3. L/3. L/3. L.
1,2-Dichloropropane L/4. L/3. Li3s L/3. L/1.
Trichloroethylene L/4. L/3. L/3. L3 L/1.
Benzene L/4. L/3. . L3, L/3. L/2.
Chlorodibromomethane L/4, 5 *L/3. L/3. Lil.
1,1,2-Trichloroethane L/4. L/3. L/3s L/3. L/1,
2-Chloroethyl vinyl ether T L/4, L/3s L/3. L3 L/1.
Bromoform - L/4. L73s L/3. " L13 L71.
*4-Methy1-2-pent anone Llle. . L/3, L/3s L/3. L/,
*2-Hexanone - L = L/4. " L/3. ~ L3 L/3. L/V,
1,1,2,2-Tetrachloroethane- L/4, L/3s - « LI3; L/3. LY.
Tetrachloroethylene L/k. L3 - L/3. L/3. L/1.
Toluene 10, - 5. . - 5, . LA,
‘Chlorobenzene L/4, L/3. L/3. L/3. L/
trans—1,3-Dichloropropene L/4. L/3. L/3. L/3s Lf1s
Ethylbenzene L/4. L/3. L/3. L/3. L#Y.
cis=1,3-Dichloropropene L/k. L/3. L/3. L/3. L/,
*Styrene L/4, L/3. L/3s L/3. L/1.
*o-Xylene + p-Xylene L/k. L/3. L/3. L/3. L/1.
**Fluorotrichloromethane 70. 30. 10. Lo, L.
= ‘\ This report is submutted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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Extractables (by GC/MS)

N-nitrosodimethylamine
Bis(2-chloroethyl)ether
2-Chlorophenol

Phenol _
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis(2-chloroisopropyl)ether

Hexachloroethane

-nitroso~di-n—propylamine
Nitrobenzene

lsophorone

2-Nitrophenol
2,4-Dimethylphenol _
Bis(2-chloroethoxy)methane
2,b-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene

"4=Chloro-m-cresol

Hexachlorocyclopentadiene
2,4,6~Trichlorophenol
2-Chloronaphthalene
Acenaphthylene
Dimethylphthalate
2,6~Dinitrotoluene
Acenaphthene
2,4-Dinitrophenol
2,b-Dinitrotoluene
L-Nitrophenol
Fluorene

k-Chlorophenyl phenyl ether

PAGE NO

LABORATORY NO.

13
85194

parts per billion (ug/kg), dry basis

lo-B  .i0-p"  2-B

28 . 29 36

I4-B
42

L/100. L/100. L/100.

. L/100. L/100. L/100.

L/100. L/100. L/100.
L/100. - L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100, 1L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. - L/100.
L/100. L/100. - L/100.
L/100. - L/100. L/100.

o L/100. L/100.  L/100.

L/100. L/100. L/100.

"L/100. . L/100. L/100.

L/100. L/100., "~ 'L/100.

L/100. L/100.  L/100. -

L/100. L/100. L/t00.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
1,370. Lo, L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.

L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100. -
L/100.
L/100.

~ L/100.

L/100.
L/100.
L/100.
L/100.
L/100."
L/100.
L/100.
L/100.
L/100.
L/100.

.L/100.

L/100.
L/100.
L/100.
L/100.,

Method
Blank

L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.

- L/100.

L/100.
L/100.

- L/100.

L/100.
L/100.
L/100,
L/100.
L/100.,
L/100.,
L/100.
L/100.
L/100,
L/100.

clusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
Ce of inspection and/or analysis in good faith and according to the rules of the trade and of saence.
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PAGE NO.

Port of Seattle 85194

LABORATORY NO.

parts per billion (ug/kg), dry basis
'0-8  o-8 IZ-B 14-B  Method

28 29 36 42 Blank
Diethylphthalate L/100. L/100. L/100, L/100. L/100.
L,6-Dinitro—o~cresol L/100. L/100. L/100. L/100. L/100.
1,2-Diphenylhydrazine ~L/100., L/100. L/100. ~L/100. L/100.
L-Bromophenyl phenyl ether L/100. L/100. L/100, L/100, L/100.
Hexachlorobenzene L/100. -L/100, L/100. L/100. L/100.
Pentachlorophenol L/100. L/100. L/100. - L/100. L/100.
. Phenanthrene 3,690, L/100. L/100. L/100, L/100.
~  Anthracene - 1,290. L/100. L/100. L/100. L/100.
Dibutylphthalate L/100. L/100, L/100. ~L/100. L/100.
Fluoranthene 9,200, L/100. L/100. L/100. L/100,
Pyrene : _ ' L/100. L/100, L/100. 3,670. L/100.
Benzidine L/100. L/100. L/100. L/100. L/100.
Butyl benzyl phthalate ‘ L/100, L/100. L/100, L/100. L/100.
Benzo(a)anthracene L/100. L/100.  "L/100, L/100. - L/100.
Chrysene . L/100. L/100. L/100, L/100, L/1QO.
3,3°-Dichlorobenzidine . L/100. - L/100. L/100. L/100. L/100.
Bis(2-ethylhexyl)phthalate 1,800. . 3,200. 1,390, .L/100. L/100.
N-nitrosodiphenylamine. - L/100. L/100. L/100., L/100. L/100,
Di—-n—octyl phthalate i - L/100. " .L/100. 670. L/100. L/100.
Benzo(b)fluoranthene - L/100. L/100. ~ L/100.  L/100. .L/100.
Benzo(k)fluoranthene L/100. L/100. L/100.. - L/100. L/100. -
Benzo(a)pyrene - ' - L/100, L/100. L/100. L/100. L/100.,
- Indeno(1,2,3-cd)pyrene L/100.  L/100.  L/100.  L/100. - -L/100.
Dibenzo(ah)anthracene L/100., L/100. L/100. L/100. L/100.
‘Benzo(ghi)perylene L/100. L/100. L/100. L/100, L/100.
2.3,7.8—Tetrachlorodibenzo— L/100. L/100. L/100, L/100. ~ L/100.
p—dioxin (TCDD) .
*Aniline L/100. L/100. L/100. L/100. L/100.
*Benzoic Acid ) L/100. L/100. L/100. L/100. L/100.
*Benzyl Alcohol L/100. L/100. L/100. L/100. L/100.
*h—Chloroaniline L/100. L/100, L/100. L/100. L/100.,
*Dibenzofuran L/100, L/100. L/100. L/100. L/100.

Thus report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saence.
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parts per billion (ug/kg), dry basis

lo-8 I-B 14-B  pethod
29 36 42 Blank

l10-B
28
*2-Methylnaphthalene ~L/100.
*2-Methylphenol L/100.
*4-Methylphenol L/100.
*2-Nitroaniline L/100.
.. *3-Nitroaniline L/100,
*4-Nitroaniline - L/100.
*2,4,5-Trichloropheno L/100.
Pesticides (by GC/ECD)
alpha—BHC L/5.
beta-BHC L/5.
delta—BHC - L/5.
gamma—BHC (1indane) ‘ ) L/5. -
heptachlor : - L/5s
aldrin : - LI5:
heptachlor epoxide - L/S.
dieldrin S . L/s.
"4, 4°-DDE o S L
L, 4°-ppD ' ' 90,
endosulfan sulfate - L/10.
4,4°-ppT L/10,
chlordane L/10.
alpha endosulfan L/10.
beta endosulfan L/10.
endrin L/10,

endrin aldehyde ] L/10.

L/100. L/100. L/100. L/100.
L/100. L/100.  L/100. L/100.

- L/100. L/100. L/100. L/100.

L/100., L/100. . L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100, L/100.
L/100. L/100. - L/100. L/100.

L/5. L/5. L/5.
L/5. - L/5. L/5.
L/5.  L/s. L/5.
L/5. L/5. L/5.
L/5. L/5.  L/s.
L/5. L/5. L/5.
L/5. L/5. L/5.
L/5. - L/5.  L/5.
L/s.  L/5.  L/s.
L/10. L/10. 20.
L/10. L/10. L/10. -
L/10. L/10. L/10.
L/10. L/10. L/10.
L/10. L/10. L/10.
L/10. L/10. . L/10.°
L/10. L/10. L/10.
L/10. L/10. L/10.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company of any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saence.
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toxaphene

PCB
PCB
PCB
PCB
PCB
PCB
PCB

Key

L/ indicates "less than"

1016
1221
1232
1242
1248
1254
1260

parts per billion (ug/kqg),

Jo-B lo-g”°
28 29
L/400. L/400.
L/100. L/100.
L/100. L/100.
L/100. L/100.
L/100. ~L/100.
L/100, L/100.
L/100. L/100.
3,100. 1,000,

PAGE NO. 16
LABORATORY NO. 851 9[’
dry basis
Ix-B I14-8
36 42
L/400. L/400.
L/100. L/100.
L/100. L/100.
L/100. “L/100.
L/100. L/100.
L/100. L/100.
100. L/100.
L/100. 200.

MCL=Maximum Contamination Level allowed per regulation,
*Additional compounds from the EPA® s Hazardous Substances List,

**0ther compounds of interest |dent|f|ed

JMO:rtv

This report 1s submitted for the exclusive use of the person, partnership, or corporation to whom it 1
member of its staff in connection with the advertising or sale of any product or process will be gran
for the due performance of inspection and/or analysis in good faith and

in estimated amounts.

Reépectfully submitted,

Laucks Testing Laboratories, Inc.

J. M.

wens

according to the rules of the trade and of saence.

s addressed. Subsequent use of the name of this company or any
ted only on contract. This company accepts no responsibility except
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CLENT Port of Seattle LABORATORY NO. 86772
P.0. Box 2309
Seattle, WA 98111 DATE Oct. 31, 1984
ATTN: Doug Hotchkiss '

PO # P-03613

REPORT ON SPOILS

SAMPLE

IDENTIFICATION Samples which were on hold were released for analysis on Sept. 21,

1984. Samples were assigned new laboratory number 86772-1/9. Samples

had previously been identified by Laucks Testing Laboratories and Hart

TESTS PERFORMED Crowser & Associates as shown below:
AND RESULTS:

’ ‘ o e o Dregasdl
BDL[’.’_\’F ‘5-;._,.1{‘1[(~LTL # HC # Cv‘:f(’,qu /D‘/\f eﬂ,-,‘oJ
1) e - 85194-37 1351 oo
N 2) HC 13| € 21903 1352 | Pass e
3) 85194-11 13528 : 3
4) HEG ~1 3 B 851%—12 1353 Feiil | ComwTaimed
5) Hc-10 | € 85194-30 1054 -
6) _ 85194-33 953 \ 1
7) HC-9 | B g5194-34 954 Pa s Open
8) = Cc -7 E ] 85194‘19 752 Fa'{l N o/u‘ll’at./v:j
9 H Cc-7 1| € 85194-20 763 | Fa./ C ot r o

Three composite éamplesAwere created. by homogeneously mixing equal weight portions
from the indicated samples. : :

Composite A: Samples 1, 2 above
Composite B: Samples 3, 4 above
Composite C: Samples 6, 7 above

- Samples 5, 8, and 9 were analyzed without compositing.

Samples were passed through a No. 10 sieve prior to analysis. Only material
passing the sieve was analyzed. Percentages retained were as.follow: ’

I13-¢C 12 -B 9-B itr= € 7- B T=C
A B C 9

5 8
% retained L/2. 5. L/2. L/2. L/2. 16.
major description -— wood --- --- --- rocks
minor description --- rocks --- --- --- wood

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any

; ‘ g or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saence.
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PAGE NO. 2

Port of Seattle LABORATORY NO. 86772

Routine analyses were then performed on the samples, with results as follow:
[ 3—iC [3=B q4=8 [0-C 7=8 7 =:C
A B C 5 8 9

%, as received basis

Total Solids - LT.8 60.8 69.9 78.3 44 .6 53.5

%, dry basis

Total Organic Carbon 0.2 4.0 1.5 0.5 - 3.8 4.0
~- Total Volatile ‘ ' :
Solids 1.3 7.4 3.1 1.4 11.5 6.6
0i1 & Grease 0.07 0.88 0.25 0.02 2.0 0.98
Sulfide as S - 0.003 L/0.001 0.002 L/0.001 0.33 0.10
Grain Sizé Analysis
Sand - 90.2 35.3 65.7 88.6 10.8 - 8.8
Silt , 9.8 46.6 27.2 9.4 70.4 60.1
1 -18.1- 7.1 2.0 18.8 31.1

Clay A L/0.

Samples were analyzed fdr—prioffty po]futahts in accordance with 40 CFR,
part 136, with results as shown below: , :

- Inorganics parts per million (mg/kg), dry basis
Antimony ° L1 L/1. L/1. L/1. L/1. L/1.
Arsenic 3.1 19. 4.0 2.2 23, 15.
BerylTium 0.16 0.33 0.21 0.13 0.22 - 0.50
Cadmium 0.2 3.2 0.5 0.1 © 7.8 4.8
Chromium 15. 49, 18. 10. 110. 92.
Copper 14.- 97. 26. 15, 200. 150.
Lead 18. 170.+ = 440. 33. 340. 190.
Mercury 0.2 1.1 0.2 L/0.1 1.6 0.9
Nickel 9. 36. 20. 10. 61. 92.
Selenium L/0.5 0.5 L/0.5 L/0.5 1.5 0.5

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
z). member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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Port of Seattle

LABORATORY NO. 86772

f3=~C 13-B 9-8 lo=-¢C - B o
A B C 5 8 9
parts per million (mg/kg), dry basis
Silver 0.24 2.5 0.21 L/0.05 3.4 1.9
Thallium L/1. L/1. L/1. L/1. L/1. L/1.
Zinc 38. 320. 80. 27. 700. 970.
Total Cyanide L/0.10 0.32 L/0.10 L/0.10 0.60 0.24
Total Phenol L/0.15  L/0.15 L/0.15 L/0.15 L/0.15 L/0.15
~~ Volatile Organics (by GC/MS) parts per billion (ug/kg)
Method
A B C 9 8 Blank
Chloromethane L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Bromomethane L/10.  L/10. L/10. L/10. L/10. L/10. L/10.
Vinyl Chloride L/10. L/10. L/10. L/10.  L/10. L/10. L/10.
Chloroethane - L/10. L/10. L/10. L/10. L/10. L/10.  L/10.
Methylene Chloride 368.: 828. 646. 394, - 360. 1040. tr
Acrolein L/20. L/20. L/20. L/20. L/20. L/20. L/20.
*Acetone 455, 939. 316. 330. 334, . 313, 18.
Acrylonitrile L/20. L/20..  L/20. L/20. L/20. 'L/20. L/10.
*Carbon Disulfide L/10. L/10. L/10. L/10, . ~L/10.  L/10. L/10.
1,1-Dichloroethylene . - N [ . , '
~-L/10. . L/10.  L/10. L/10. L/10. ~ L/10. L/10.:
~1,1-Dichloroethane ' : [ ' -
L/10. L/10. L/10. L/10. L/10. L/10. t/10. -
trans-1,2-Dichloroethylene
L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Chloroform L/10. L/10. - tr L/10. tr L/10. . L/10.
*2-Butanone L/10. L/10. L/10. L/10. L/10. L/10. L/10.
1,2-Dichloroethane
L/10. L/10. L/10. L/10. L/10. L/10. L/10.
1,1,1-Trichloroethane e
L/10. L/10. L/10. L/10. L/10. L/10. L/10.
*Vinyl Acetate L/10. L/10. tr L/10. L/10. L/10. L/10.
Bromodichloromethane
L/10. L/10. L/10. L/10. L/10. L/10. L/10.

d for the

".‘ This report is sub

lusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
;} member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
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parts per billion (ug/kg)

I3-C 13-B  9-8 [0-C 7J7—-g TJ-C  Method
A B C 5 8 : Blank

Carbon Tetrachloride

L/10. L/10. 1/10. L/10. L/10. L/10. L/10.
1,2-Dichloropropane - )
L/10. L/10. -~ L/10. L/10. L/10. L/10. L/10.

Trichloroethylene L/10. L/10. A L/10. L/10. . L/10. L/10.
Benzene L/10. L/10. L/10. L/10. L/10. L/10. L7310,
Chlorodibromomethane '

L/10. L/10. L/10. L/10. L/10. - L/10. L/10.
~ 1,1,2-Trichloroethane - _
L/10. L/10. L/10. L/10. L/10. L/10. L/10.
2-Chloroethyl vinyl ether '

: L/10. . L/10.  L/10. L/10. L/10. L/10. L/10.
Bromoform . L710. L/10. L/10. ~ L/10. L/10. L/10. L/10.

*4-Methyl-2-pentanone
L/10. ~ L/10. L/10. L/10.  L/10. L/10. tr
*2-Hexanone L/10. L/10. L/10. L/10. L/10. L/10. tr

1,1,2,2-Tetrachlaroethane
L7310, L/lO.r -L/10. L/10. L/10. L/10. L/10.

Tetrachloroethylene = -

' L/10. L/10. L/10. L/10. L/10. ‘L/10. L/10.
Toluene ..~ - L/10. - L/10.  L/10. - L/10. . tr L/10. L/10.
Chlorobenzene ~-L/10. . L/10. - L/10. L/10. L/10. - L/10. L/10.

trans-1,3-Dichloropropene . - - -
L/10. L/10. L/10.  "L/10. L/10. L/10. L/10."
"~ Ethylbenzene 410, L/10. L/10. L/10. L/10. L/10. ~ 1/10."
cis-1,3-Dichloropropene
L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Styrene L/10. L/10. L/10. L/10. L/10. L/10. . L/10.
0-Xylene L/10. L/10. L/10. L/10. L/10. - L/10. L/10.

tr = 1-10 ug/kg

"‘ This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
- for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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Extractables (by GC/MS) ' - parts per billion (ug/kg)
(3~C 13-B 9-8B 10-C 7-8 7-C Method
A B o 5 8 9 Blank

N-nitrosodimethylamine
L/100. L/100. L7/100. L/100. L/100. L/100. L/100.
Bis(2-chloroethyl)ether 5
L/100. L/100. L/100. L/100. L/100. L/100. L/100.
| 2-Chlorophenol L/100. L/100.° L/100. L/100. L/100. L/100. L/100.
[ Phenol L/100. L/100. L/100. L/100. L/100. L/100. L/100.
| 1,3-Dichlorobenzene ~ ' A .
} L/100. L/100. L/100. L/100. L/100. -L/100. L/100.
| ~~ 1,4-Dichlorobenzene _ ;
i L/100. L/100. L/100. L/100. L/100. L/100. L/100.
| 1,2-Dichlorobenzene
| ~ L/100. - L/100. L/100. L/100. L/100. L/100. L/100.
\ Bis(2-chloroisopropyl)ether '
L/100. L/100. L/100. L/100. L/100. L/100. L/100.
| Hexachloroethane L/100. L/100. L/100. - L/100. L/100. L/100. L/100.
| N-nitroso-di-n-propylamin '
| -L/100.- L/100. L/100. L/100. 'L/100. L/100. L/100.
| Nitrobenzene L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Isophorone = L/100. L/100. ~L/100. L/100. . L/100. L/100. L/100.
l 2-Nitrophenol L/100. - L/100.. L/100. L/100. L/100. L/100. L/100.
2,4-Dimethylphenol” . - ’ B g L ey
: : 'L/100. - L/100. "L/100. L/100. .L/100. -L/100. L/100.
Bis(2-chloroethoxy)methane - , i i ¢
| L/100. L/100. L/100. L/100. L/100. L/100. - L/100.
2,4-Dichlorophenol - IR
_ ) ) L/100. L/100. L/100. L/100. L/100. L/100. L/100.
1,2,4-Trichlorobenzene
L/100. L/100. L7100. L/100. L/100. L/100. -L/100.
Naphthalene L/100. 380. tr tr 190. ° 280. L/100.
Hexachlorobutadiene
L/100. - L/100. L/100. L/100. L/100. L/100. L/100.
4-Chloro-m-cresol )
L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Hexachlorocyclopentadiene
L/100. L/100. L/100. L/100. L/100. L/100. L/100.

No\  This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
;¢ member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
*/ for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.




Certificate
940 South Harney Street. Seattle. Washington 98108  (206) 767-5060
Chemistry Microbiology. and Technical Services
PAGE NO. 6
Port of Seattle LABORATORY NO. 86772
A parts per billion (ug/kg) ‘
13-¢C t3-8  g-B j0-C 7-8B 7- Method
A B . 8 Blank
2,4,6-Trichlorophenol
L/100. L/100. L/100. L/100. L/100. L/100. L/100.
2-Chloronaphthalene .
L/100. L/100. -L/100. L/100. L/100. L/100. L/100.
Acenaphthylene L/100. L/100. L/100. L/100. 160. L/100. L/100.
Dimethylphthalate
. L/100. L/100. L/100.- L/100. L/100. L/100. L/100.
2,6-Dinitrotoluene ' :
L/100.  L/100. L/100. L/100. L/100. L/100. L/100.
" Acenaphthene L/100. L/100. L/100. L/100. 120. 490. L/100.
2,4-Dinitrophenol '
_ L/100. L/100. L/100. L/100. L/100. L/100. L/100.
2,4-Dinitrotoluene ' ' :
L/100. L/100. L/100. L/100. L/100. L/100. L/100.
4-Nitrophenol L/100. -L/100. L/100. L/100. L/100. L/100. -L/100.
Fluorene L/100. 210. L/100. L/100. - 130. 590. -L/100.
4-Chlorophenyl pheny]l ether ~
_ ~L/100.  L/100. L/100. L/160. L/100. L/100. L/100.
Diethylphthalate L/100.. L/100. = L/100. L/100. L/100. L/100. L/100.
4,6-Dinitro-o-cresol . - S 2 :

_ L/100. _L/100.  L/100. . L/100. L/100. L/100. L/100.
1,2-Diphenylhydrazine - _ o ‘ '
' - L/100.  L/100.  L/100. L/100. L/100. - L/100. L/100..
4-Bromophenyl phenyl ether : N o ' -

L/100. L/100. L/100. L/100. L/100. L/100. - L/100.
Hexachlorobenzene
' . L/100.  L/100. L/100. L/100. L/100. L/100. L/100.
Pentachlorophenol ' )

L/100. L/100. L/100. L/100. L/100. -L/100. L/100.
Phenanthrene 150. 910. 200. L/100. 580. 1620. L/100.
Anthracene 100.  1180. 240. L/100. 880. 650. L/100.
Dibutylphthalate L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Fluoranthene 480. 5950. 520. L/100. 6370. 3910. L/100.
Pyrene 340. 5580. 330. L/100. 3790. 2560. L/100.
Benzidine L/100. L/100. L/100. L/100. L/100. L/100. L/100.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is add
;. member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

ressed. Subsequent use of the name of this company or any
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Certificate
940 South Harney Street. Seattle. Washington 98108  (206) 767-5060
Chemistry Microbiology. and Technical Services
PAGE NO. 7
Port of Seattle LABORATORY NO. 87662 ;
: ~ parts per billion (ug/kg) '
l3-C I13-8 9-B 10-¢c 7-B 9= 8 Method
A B C 5 8 9 Blank j
|

Butyl benzyl phthalate

L/100.  L/100. L/100. L/100. L/100. L/100. L/100.
Benzo(a)anthracene 180. 2110.  _ 140. L/100. 1570. 1040. L/100.
Chrysene 200. 2200. - 160. L/100. 1620. 1070. L/100.
3,3'-Dichlorobenzidine : 4

L/100.  L/100. L/100. L/100. L/100. L/100. L/100.
Bis(2-ethylhexyl)phthalate _ -

2390. 2550 780. 460. 4760. . L/100. L/100.

N-nitrosodiphenylamine - ,
L/160. L/100. L/100. L/100. L/100. L/100. L/100.
Di-n-octyl phthalate
L/100. ~L/100. L/100. L/100. L/100. L/100. L/100.
Benzo(b)fluoranthene ) ' :

320. 2200. 160. L/100. 2330. 1270. L/100.
Benzo(k)fluoranthene  ** - *k ok *%k "« e *k *k
Benzo(a)pyrene 260. 1580. 360. L/100. - 1480. 1180. -L/100.
Indeno(1,2,3-cd)pyrene - ,

- L/100. 630. L/100. L/160. L/100. L/100. L/100.

Dibenzo(ah)anthracene _ : - .
, L/100. L/100. -L/100. L/100. L/100. L/100. L/100.
Benzo(ghi)perylene - BT S R '

: A -L/100. L/100. - L/100. L/100.- " L/100. ~L/100. L/100.
2,3,7,8-Tetrachlorodibenzo- : _ . e ,
p-dioxin (TCDD) ’ ‘ iy ' ' i
: ' L/100. L/100. L/100. L/100. L/100. L/100. ~ L/100.

*Aniline . L/100. L/100. L/100. L/100. L/100. L/100. L/100.
‘*Benzoic Acid L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*Benzyl Alcohol L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*4-Chloroaniline L/100. L/100. L/100. L/100. L/100. - L/100. L/100.
*Dibenzofuran L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*2-Methylnaphthalene )

L/100. L/100. L/100. L/100. 110. L/100. L/100.
*2-Methylphenol L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*4-Methylphenol  L/100. L/100. L/100. L/100. L/100. L/100. L/100.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
;) member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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Testing Laboratories, Inc. Certificate
940 South Harney Street. Seattle, Washington 98108  (206) 767-»5060
Chemistry Microbiology. and Technical Services
PAGE NO. 8
Port of Seattle LABORATORY NO. 86772

13=C 13- B 9-8 rh=c 7-8 7-¢ Method

A B o S 8 Blank
*2-Nitroaniline L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*3-Nitroaniline L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*4-Nitroaniline L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*2,4,5-Trichlorophenol )
» L/100. L/100. L/100. L/100. L/100. L/100. L/100.
tr = 50-100 ug/kg

A B 5

alpha-BHC . L/1.
beta-BHC L/1.
delta-BHC LiL,
gamma-BHC (1indane)
. L/1.
heptachlor L/1.
aldrin ; L/1.
heptachlor epoxide L/1.
dieldrin : LY. -
4.,4'-DDE L/
4,4'-pDD N & .
endosulfan sulfate L/1.
- 4,4'-DDT = L1y
chlordane - L/1.
alpha endosulfan L/1.
beta endosulfan L/1.
endrin L/1.
endrin aldehyde L/1.
toxaphene L/50.

~ parts per billion (ug/kg)

Pesticides (by GC/ECD)

=} This report is submitted for the exclusive use of the person,
:k member of its staff in connection with the advertising or sale
for the due performance of inspection and/or analysis in

parts per billion (ug/kg)

L/1.
L{1.
L1,

L/1.
L/1.
L/,
L/1. -
L/T.
L/1. -
L/1.
LAY,
L/1.
L/1.
Lk
L/1.
L/1.
L/1.
L/50.

Lol
L/1.
L/1.

L/1,
- L/L:
L/1.
L/1.
» B/,
L/
L71.
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L/1.
L/1.
- L/1.
L/1.
ki1,
L/50.

L/1.
L/1.
L/1.

L/1.
L71.
L/1.
L/1.
L/1.

L/1.

L/1.
L/1.
L/1.
L/1.
L/,
L/1.
L/1.
L/1.
L/50.

L/1.
Ll
L/1.

L/1.
Lil.
/1.
L/1.
L/1.
Ll -
L/1.
L/1.
L/1.
L/1.
L/1.
L/1.
LIl
L71.
L/50.

L/1.
L/1.
L/1.

L/1.
L]
L/1.
L/1.
L,
LT
L/1.
L/1.
g
L1
L/1.
L/1.
L/1.
L.
L/50.

partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
of any product or process will be granted only on contract. This company accepts no responsibility except
good faith and according to the rules of the trade and of scence.
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Test Laboratories, Inc. Certificate

940 South Harney Street. Seattle, Washington 98108 (206) 767j5060
Chemistry Microbiology, and Technical Services

i
2

PAGE NO. 9

Port of Seattle LABORATORY NO. 8/772

13-C I3=8 q-B 1o-C 7-5 r—

A B C 5 8 9
parts per billion (ug/kq)

PCB 1016 L/20. L/20. L/20. L/20. L/20. L/20.
PCB 1221 L/20. L/20. -L/20. L/20. L/20. L/20.
PCB 1232 L/20. L/20. - L/20. L/20. L7/20.  L/20.
PCB 1242 ' L/20. L/20. L/20. L/20. L/20. - L/20.
PCB 1248 L/20. L/20. L/20. L/20. L/20. L/20.
PCB 1254 - L/20. L/20. L/20. L/20. L/20. L/20.
PCB 1260 66. 120. L/20. L/20. 140. 150.
Key ?

"L/ indicates "less than". _
* ‘Additional compounds from the EPA's Hazardous Substances List.
** Value shown for Benzo(b)fluoranthene is the sum of the isomers
Benzo(b)fluoranthene and Benzo(k)fluoranthene.

|
\
|
Respectfully submitted, : Lo

Laucks Testiij;:iijratories, Inc.

. Owens -

JMO:veg

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
b H member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saience.
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4900 STH AVENUE N.W., » SEATTLE, WASHINGTON 98107-3697 * 206/783-4700
ANALYSIS REPORT

III. . T-32 and P-28 DATA AND (QA/QC)




=m Eest inc.

4900 9TH AVENUE N.W., » SEATTLE, WASHINGTON 98107-3697 « 206/783-4700

CLIENT: Port of Seattle DATE RECEIVED: 10/8/84

REPORT TO: Mr. Doug Hotchkiss DATE REPORTED: 12/7/84

LABORATORY SAMPLE NUMBER - CLIENT IDENTIFICATION CROSS REFERENCE

Dis sl
Laboratory Sample No. Port of Seattle Identification C.icria /wl;/:a 2¢
' B (S BN R, Cf‘f'lﬁ)‘ 54 Ay /c (D i p
81286 | p-3g Bec | A AT DOMROSEEE | Faid [Coptaive.
81287 " B - B B - Fadl )
81288 ’ B ¢ | c - @ %
81289 5. o E R
81290 =33 | p  pep P4 GComosite  Pugr Oper
81291 ) = D ; ML ) i
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81293 . : 1 ¢ | J 5L B
81294 ! 5 D i K vy N
81295 o M
- - 7 ! E 1 ; e 1 ‘r
81296 - ; S M
- 81297 te T oF N e .
81298 r g i ¢ 0 )
81299 z q. D JF | "
81300 ® g c B i !
: ! B
81301 ' by D+F T & U Composite | e
e —
81302 P28 A B | w o Rl Cemtaim

*-—rL\CJ"t 'Faa’luch G v e q V‘c‘s‘u('l‘ O'F L;oa::a N

T he CL"\AIS?L»y Vev/uc.r pa;f 7“4< ‘-f~f.4';/e Koo
0’;5/00:1./ j‘«Tl"- C‘”'férﬁq,
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am kest inc ¢
h

CLIENT: Port of Seattle

REPORT TO: Doug Hotchkiss

4900 9TH AVENUE N.W., » SEATTLE, WASHINGTON 98107-3697 * 206/783-4700
DATE RECEIVED: 10/8/84

- DATE REPORTED: 12/7/84
Terminal 30 Expansion

Sediment Analysis AGREEMENT # P-03611

PIER 22 4 . T=32 |
Laboratory Sample Number 81286 81287 81288 81289 81290 81291 81292 81293 81294
Client Identification Coﬁ gé?té‘- B c E .Co; gsfte H I J K

B&—A B-B B ~C B=D HC 10 -0 ¢E Hc-13-D He-13 E He¢-6-~C Hc-6-D

Antimony (ug/g) 1.47 | <0.150  <0.150  <0.150|  ¢0*120]  <0.150  <0.150  <0.150  <0.150
Arsenic (ug/g) 11. i'Z] 7.1 7.4 5.0 2'2] 3.2 3.8 2.9
Beryllium (ug/g) 1.07 . 0.954 0.907 1,23 8‘322] 1.04 0.971 0.842 0.924
Cadmium (uglg) : 7.21 - 0.753 0.648 0.856 37%811 0.664 0.755 0.711 0.650
Chromium (ug/g) 82.8 22.8 25.7 23.2 ;2’21 20.9 17.3 20.0 14.8
Copper (ug/g) 111. 22.1 17.5 23.4 ;g'g] 7.1 13.2 20.5 11.7
Lead (ug/g) 153.". 1.15 1.08  2.52 i'ig] 6.01 8.36 52.6 1.10
Mercury (ug/g) g'i?] <0.03 - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Nickel (ug/g) 38.6 15.8 13.8 18.9 ig'gl 13.9 12.7 12.1 11.2

0.088 <0.060
Selenium (ug/g) 0.272  ogy]  0-129 0.139|  <0.060 <0 el €0.060 <0.060  <0.060
silver (ug/g) 31.3 0.853 0.799 0,982 1.45 0.981 0.985 0.816 0.875
Thallium (ug/g) 16.6 9.79 1.4 - 9.07 18‘25] 9.81 8.09 8.42 5.60

°All results reported on a dry weight basis.

Continued .




#

CLIENT:
REPORT TO:

Port of Seattle

Doug Hotchkiss

Terminal 30 Expansion
Sediment Analysis

DATE RECELVED: 10/8/84
DATE REPORTED: 12/7/84

AGREEMENT{# P-03661

. PILER 28 I et > A
Laboratory Sample Number 81286 81287 81288 81289 81290 81291 81292 81293 81294
Client Identification Coﬁ gsgté 2 c E Cdi gsite \H L 4 K
et = A B-B B-c B-p [MYBBE 13-D 123-E £-C <-D
Zinc (ug/g) 567; 424 35.4 45.1 2%:5] 36.4 33.2 36.6 32.5
Cyanide (ug/g) <1.1 ji:i] <1.1 £1.1 <1.1 <1.1 €1.1 {11 <1.1
Phenol (ug/g) <1.5 Zifg] <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 1.7
0il & Grease (ug/g) 35200. 290 £75. <75. 120. 2940." 800. gg;:] 296.
Total Solids (%) 57.49. | 76440 75.74 74.74 78.04 75.96 76.19 78.65 79.30
Total Volatile Solids (%) 9.01 | 2.00 2.41 2.39 2.01 2.48 2.58 1.57 1.26
Total Organic Carbon (%) 2.49 0.50 0.46 0.46 0.38 0.66 0.79 0,17 0.27
Sulfides (ug/g) 454, | %7s <7. 19. 33, 1. 48. 10. 16.

°All results reported on a dry weight basis.




A

Port of Seattle

CLIENT:

REPORT TO: Doug Hotchkiss

am keskine.

4900 9TH AVENUE N.W., * SEATTLE, WASHINGTON 98107-3697 = 206/783-4700

Terminal 30 Expansion
Sediment Analysis

DATE RECEIVED: 10/8/84
DATE REPORTED: 12/7/84

AGREEMENT # P-03611

| : . T-32 I PRSI Y sk 1. )
Laboratory Sample Number - 81295 81296 81297 81298. 81299 81300 81301 81302
Client Identification M Ml N 0 P S CoT gsgte W
R =GLE Tl E 7 < F 4« “ -0 1A=L, fn}i-rng A-B
‘ <0.150 <0.150
Antimony (ug/g) <0.;50 <0.150 <0.150] <0.150 <0.150 <0.150 <0.150 <0.1501
Arsenic (ug/g) ; A 4.0 5.2 1.7 4.7 2.4 Z'g] 3.5
: ‘ N 1.05 : 0.791
Beryllium (ug/g) ' ‘07§72 0.785 0.89g) '+ 0.725 . 1.12 0.875 1.01 0.587]
Cadmium (ug/g) 0.532 0.829 é‘§g3] 0.819 - 0.699 0.797 0.838 0.741
' 17.5 ' 16.5
Chromium (ug/g) 16.§ 18.8 14.7] 18.7 25.1 31.5 20.1 17.6]
Copper (ug/g) . 12.2° 13.3 i?'g] 12.4 15.0 41.0 16.2 13,3
Lead (ug/g) 1.97 2.18 4.28 b 45 3.24 3.89 4.47 }'33]
Mercury (ug/g) <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
: ‘ 28.0 13.2
Nickel (ug/g) 12,4 | 15.7 19.1] 1550 15.2 23,5 15.6 | 13.5]
Selenium (ug/g) <0.060 <0.060 <0.060  <0.060 <0.060 <0.060 28'828]; <0.060
Silver (ug/g) 0.788 0.785 1.02 0.796 0.849 0.622 1.03 | 1.12
_ ' 8.36 8.87
Thallium (ug/g) 5.72 8.72 2 28] 6.79 7.89 5.64 8.38 | 9.71)

°All results reported on a dr§ Qeight basis.

Continued.
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CLIENT: Port of Seattle DATE RECEIVED: 10/8/84
REPORT TO: Doug Hotchkiss DATE REPORTED: 12/7/84
Terminal 30 Expansion . _
Sediment Analysis AGREEMENT # P-03611
' T- 32 o) P A8
Laboratory Sample Number 81295 81296 81297 81298 81299 81300 81301 81302
Client Identification ‘M ,Ml N 0 P S CO; gsgte W
7-E " 7-E 7-F 9-cC 9-D 12-c 9IRS IE A-B
. | 40.2 36.9
Zinc (ug/g) 3473 34.7 4791 36.0 38.7 36.4 35.5 36.8)
Cyanide (ug/g) 1,1 1.1 <1.1 <1.1 1.1 <11 <1.1 1.1
Phenol (ug/g) ' £1.5" <1.5 €1.5 - £1.5 :i'g] <1.5 <1.5 <1.5
' <75. , 431.
0il & Grease (ug/g) 267.. 692. 108.] 871. 545. 1100. <75. 657.]
5 ‘ 78.09 77.75
Total Solids (%) 78f54. 27 g 79.02 80.30 77.12 79.45 77.79 bt
] . ‘ o L83 : : 2.23
Total Volatile Solids (%) 1.44 ] 1.76 1.01 2.09 0.86 1.84 ]
. 1.59 : 2.13
Total Organic Carbon (%) '0.32 . 0.28 0.53 0.12 0445 0.087 0.48 0.32
Sulfides (ug/g) 47, 39. 21. 11. 22. 9. 22. 46.

°All results reported on a dry weight basis.




Al | am kest inc.

-

4900 9TH AVENUE N.W., « SEATTLE, WASHINGTON 98107-3697 * 206/783-4700

CLIENT: Port of Seattle DATE REPORTED: 12/7/84
REPORT TO: Doug Hotchkiss

Pesticide & PCB Analysis

Laboratory Sample # * 81286 **

Client Identification - A & D Composite
P-28 B¢ —A

Parameter Detection Limit (ug/g) . Concentration (ug/g)
Aldrin 0.001 <.005
Dieldrin 0.001 : <.010
P,p-DDT 0.002 ] <+03
pP,p—DDE ' 0.001 <.010 .
p,p-DDD , 0.002 . <.03
Endosulfan I 0.001 ' <.010
“Endosulfan II : 0.001 | <.010
Endosulfan Sulfate 0.002 <.03
Endrin A ' 0.001 - <.010
Endrin Aldehyde 0.002 <.03
Heptachlor 0.001 / : <.005
Heptachlorepoxide - ' 0.001 ) ' 1€.005
a-BHC o oeggl ¢ <005
B-BHC N 0.001 - Ny <.005
G-BHC s el fym U 0.001 ! ot b e
D-BHC : : 0.001 b <.005
Toxaphene . 0.10 V <0.10
Chlorodane 0.020 <0.020
PCB's (all isomers) 0.010. 0.223 (A-1260)

%A1l samples (81287 - 81302) below listedrdetection limits except 31286.

**Sample 81286 Detection Limits for Pesticides are higher than the regular limits

because of the presence of the PCB's.

°Results on a dry weight basis.




Al | am test inc.

4900 9TH AVENUE N.W., » SEATTLE, WASHINGTON 98107-3697 * 206/783-4700

CLIENT: Port of Seattle DATE RECEIVED: 10/8/84
REPORT TO: Mr. Doug Hotchkiss DATE REPORTED: 12/7/84
AGREEMENT # P-03611

HPLC ANALYSIS OF SEDIMENTS FOR POLYNUCLEAR AROMATICS

P-1® T332
Laboratory Sample No. 81286 81287 81288 81289 82190
Client Identification CoiogsPte B & E Coipgsgte DeEi;;t°n
£Le254 8-B B-c B-D [0 -D2E
Parameters
Naphthalene ND ND- ND ND ND 50.
Acenaphthylene ~1690. 110% ND ND ND 80.
- Fluorene
* _ i
Acenaphthene] 2230. ND ND ND ND 80.
Phenamthrene 1320. ND ND ND ND 10.
Anthracene 520. ND ND ND ND 10.
Fluoranthene ' 2440 . ND ND ND ND 25'e

‘Pyrene ' ' ND ND ND ND ND 30.
Benz(a)anthracene z ' 7
Chrysene ‘w o 450. ND ND ND ND . 15.

. Benzo(b)fluoranthene ) ) .ND ND . ND - ND - ND 20.
Benzo (k) fluoranthene - | 1110. 'ND ND 'ND 205. 20.
Benzo(a)pyrene . 120, ‘ND . ND ND ND 25,
Dibenz(a,h)anthracene o ~ ND 'ND ND " ND ND 80.

’29_ - - ) - ' ; ' ) .
Indeno(l 3 cd)pyrene]* A - Ty - ND \D ; \D 40.
| .

Benzo( ghi )perylene

*Co-Elute - cannot separate.

°All values in ng/g (ppb) dry weight basis.

‘ ND - Nothing Detected.




T Al

CLIENT: Port of Seattle DATE RECEIVED: 10/8/84
REPORT TO: Mr. Doug Hotchkiss DATE REPORTED: 12/7/84
AGREEMENT # P-03611

HPLC ANALYSIS OF SEDIMENTS FOR POLYNUCLEAR AROMATICS

T =233 ) o
Laboratory Sample No. 81291 81292 31293 81294 81295
Client Identification H I J K M De;§;§i°“
13 -0 13-E 6-¢C £-D 7-E
Parameters
Naphthalene 105. ND- ND : ND ND 50.
Acenaphthylene ~ 160. 160. ND ND ND 80.
. Fluorene 4, ~ 265. 210. - 290. 215. 190. 80.
Acenaphthene : o
Phenanthrene ~ 36. 4. - 25. - 28. 15 10.
Anthracene 32 . 17. ND ND ND ' 10.
Fluoranthene 120. ND 56. 39. ND 25.
‘Pyrene ' ' ND ND ND ND ND 30.
?ﬁ?ﬁii&i‘mame] B 37. ND 41. ND ND : 15.
 Benzo(b) fluoranthene ’ ND _ ND . - ND - Nﬁ ND 20.
‘Benzo (k) fluoranthene 7, B . . 85 71 215, ND 20.
Benzo(a)pyrene ‘ y - ND WD - &4l. O ND ND 25,
Dibenz(a,h)anthracene - - XD ND ND . ND ND 80.
Indeno(l’z’3-Cd)pyrene]*- ND‘ ND ©° ND IYND o ND _ Vab.

Benzo( ghi )perylene

*Co-Elute - cannot separate. .

°All values in ng/g (ppb) dry weight basis.
ND - Nothing Detected.
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CLIENT: Port of Seattle DATE RECEIVED: 10/8/84
REPORT TO: Mr. Doug Hotchkiss DATE REPORTED: 12/7/84
AGREEMENT # P-03611

HPLC ANALYSIS OF SEDIMENTS FOR POLYNUCLEAR AROMATICS

T-3a
Laboratory Sample No. 81296 81297 81298 81299 81300
Client Identification e N 0 P s De{i;;t°n
7= E I= 9-c q-D j1-&
Parameters
Naphthalene ND ND- ND ND ND 50.
Acenaphthylene - 540. 'ND ND ND ND 80.
- Fluorene % : . .
AeanapliFhene) 380. 200. 185. . XD XD - 80.
PhenZnthrene . 28. 14.  140. ~ ND ND 10.
Anthracene 18. ND 34, ND ND 10.
Fluoranthene ' ND ND 35 ND ND 25,
Pyrene ' D ND ND ND ND 30.
Benz(a)anthracgne]* XD NG oy X - _ -
Chrysene » _
1Benzo(b)fluoranthene . ND - ND - - ND ) ND ND 20,
Benzo (k) fluoranthene 54. 67.- * 'HD . 357. ND 20. -
Benzo(a)pyrene : ' ND " ND ,7; ND 'ND ND - 25.
Dibenz(a,h)anthracene D ND ND .~ ND ‘ND ’ 80.
g 7 a_ ) g . ' =

Indeno(1,2,3 cd)pyrene]* ‘ ND ND D ND ND 40.

Benzo( ghi )perylene

*Co-Elute - cannot separate. =
°All values in ng/g (ppb) dry weight basis.
ND - Nothing Detected.
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CLIENT: Port of Seattle DATE RECEIVED: 10/8/84
REPORT TO: Doug Hotchkiss DATE REPORTED: 12/7/84
AGREEMENT # P-03611

HPLC ANALYSIS OF SEDIMENTS FOR POLYNUCLEAR AROMATICS

T-3 2 P-28
Laboratory Sample No. 81301 81302
. . . T&U ;
Client Identification : Comnosite W Detection -
llp-—D“E ‘ A—B Limit
Parameters

Napthalene ’ ND E 138:] 50.

: ! ND
Acenaphthylene _ ND 3 ND] 80.

| .
Fluorene | ND
* = H
Acenaphthene] 20> 5 ND] _ 80.
. | 37.,

= Phenanthrene . © ND ‘ 26 ] 10.
Anthracene ND g;'] 10.
Fluoranthene : ND ézg'] 251
Pyrene ' ND Zgg:] 30.
Benz(a)anthracene;, E - 82. w
Chrysene ]f ST s B L 7 41.] -
Beﬁzo(B)fluoranthene_ R - n - ND g?'] 20.
Benzo (k) fluoranthere - - D U E i 20.
Benzo(a)pyrene _ @D i, <g§'] ' 237
Dibenz(a,h)énthracene ND ! gg] 80.
Ideno(1,2,3-cd)pyrene, i i ND .
Benzo(ghi)perylene ] s | ND] 44

*Co-Elute - cannot separate.

°All values in ng/g (ppb) dry weight basis.

ND - Nothing detected.
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=m Eest inc.

4900 9TH AVENUE N.W., « SEATTLE, WASHINGTON 98107-3697 * 206/783-4700

CLIENT: Port of Seattle DATE RECEIVED: 10/8/84
REPORT TO: Mr. Doug Hotchkiss DATE REPORTED: 12/7/84
AGREEMENT # P-03611

GC/MS BASE NEUTRAL FRACTION ANALYSIS OF SEDIMENTS

Laboratory Sample No. V *

Client Identification

Compounds ' ‘Detection Limits (ug/gram)
Acenaphthene 5
Acenaphthylene 5
Anthracene ’ ‘ . 5
bis(2—chloroe;hoxy)methane 5
bis(2-chloroethyl)ether 10
bis(2-chloroisopropyl)ether. _ 20
bis(2-ethylhexyl)phthalate 5
Benzidine 10
vBenzo(a)apthracene ) 5

"Benzo(a)pyrene

Benzo(b)fluoranthene . ’ 7. 10
Benzo(ghi)pérylene o -_: - 20
Benzo(k)flﬁbranthene ‘> ‘5
Butyl Benéylphthalate 5
Chrysene 5
Di-n-butylphthalate 5
Di-n-octylphthalate ) 5
Dibenzo(ah)anthracene 20
Diethylphthalate ‘ 5
Dimethylphthalate 5
Fluoranthene 5

5

Fluorene

*A1]1 samples (81286 - 81302) are below stated detection limits

All results on a dry weight basis (pg/gram).



CLIENT: Port of Seattle DATE RECEIVED: 10/8/84 : |
|
REPORT TO: Doug Hotchkiss DATE REPORTED: 12/7/84
AGREEMENT # P-03611

GC/MS BASE NEUTRAL FRACTION ANALYSIS OF SEDIMENTS

Laboratory Sample No. *

Client Identification

Compounds Detection Limits (ug/gram)
Hexachlorobenzene 5
Hexachlorobutadiene - 10
Hexachlorocyclopentadiene » v 10
Hexachloroethane | 15
Indeno(l,2,3-cd)pyrene : ’ 20

- Isophorone . _ 5
N-nitrosodi-n—ﬁropylamine 5
N-nitrosodimethylamine 20
N-nitrosodiphenylamine - 5
Naphthalene 5
Nitrobenzene ! ) ld
Phenanthréne | i 5
Pyreﬁe 5
1,2,4-Trichlorobenzene ‘ 1S
l,Z-Dichlofbbenzehe 5
1,2-Diphenylhydrazine 5
l,3rDichlor6benzene 5

V 1,4-Dichlorobenzene 5
2,4-Dinitrotoluene i 15
2,6=-Dinitrotoluene 15
2-chloronaphthalene REE 5
3,3'-Dichlorobenzidine 5
4-Bromophenyl phenyl ether 15

4-chlorophenyl phenyl ether 5

*All samples (81286 - 81302) are below stated detection limits.

All results on a dry weight basis (ug/gram).
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4900 9TH AVENUE N.W., » SEATTLE, WASHINGTON 98107-3697 * 206/783-4700

CLIENT: Port of Seattle DATE RECEIVED: 10/8/84
REPORT TO: Mr. Doug Hotchkiss DATE REPORTED: 12/7/84
AGREEMENT # P-03611

PRIORITY POLLUTANT SEDIMENT ANALYSIS - ACID FRACTION

Laboratory Sample Number *
Parameter Detection Limit
(ug/gram)

2-Chlorophenol 0.1
2,4-Dichlorophenol , 0.1
2,4-Dimethylphenol 7 0l
4 ,6-Dinitro-o-cresol ’ - 02
2,4-Dinitrophenol 0.5
2-Nitrophenol i ' , 0.2
4-Nitrophenol ‘ 0.2
P-Chloro-m-cresol ) 0.1
Pentachlorophenol - 0:2"
Pheﬁol : ’ » » __ 0.1

2,4,6—Trichlorpphenol L ,. _ Rl o
* A1l samples - (81286 --81302) are below the above listedfdetection limits,.

°Results on a dry weight basis.



=m Eest inc.

4900 9TH AVENUE N.W., » SEATTLE, WASHINGTON 98107-3697 * 206/783-4700

CLIENT: Port of Seattle DATE RECEIVED: 10/8/84
REPORT TO: Mr. Doug Hotchkiss DATE REPORTED: 12/7/84

PURGEABLE COMPOUND ANALYSIS AGREEMENT # P-03611

|
|
|
|
\
|
\
|
\
|
|
|
\
_—P-3% | . T=33 }
Laboratory Sample No. 81286 81287 81288 81289 81290 81291 81292 81293 Detection
Client Identification COngs?ce B E Eoip:sfte L Limit
BeCc-A B-B B-C_ B-D| jo-DeE (3-p I3E_6-C |
Compounds ’ |
Benzene ND ND ND ND ; ND ND ND ND o1 ‘
Bromodichloromethane ND ND ND ND ; ND ND ND ND %
Bromoform . ND ND ND }JD ! ND ND ND ND «l
Bromomethane ND ND ND ND ! ND - ND ND ND 1.0
Carbon Tetrachloride : ND ND ND ND ND ND ND ND o1
Chlorobenzene ND ND ND ND ND ND ND ND R |
Chloroethane i ND ND ND ND - ND ND ND ND 100
2-Chloroethylvinyl Ether ND ND ND ND ND - ND ND  ND. A 5
| «»> Chloroform ND ND ND - ND ND . ND ND ND .1
Chloromethane D ND ND ND ND ND ND  ND 1.0
Dichlorobromomethane ND ND ND ND ND ND ND ND i
Dichlorodifluoromethane ND ND ND ND ~ ND ND ND ND o3
1,1-Dichloroethane ND ND ND ND ND ND ND ND o
1,2-Dichloroethane ND ND ND ND ND ND ND ND «1
1,1-Dichloroethylene ND ND ND ND | . ND ND~ ND. ND ol
| Trans-1,2-Dichloroethylene " ND ND ND ND | ND ND - ND  ND e |
| . 1,2-Dichloropropane . ND ND- ND ND ND ND " ND ND .1
‘ Cis-1,3-Dichloropropene ND ND ND ND | ND ND ‘ND ND . Fa |
Trans-1,3-Dichloropropene ",ND ND_ . ND - ND ND ND ND ~ ND .1
| 1,2-Dichloropropylene -~ ND ND ND ND | ND ND ND ND .5
| Ethylbenzene T wD ND ND ND | ND - ND° ND ND A
| Methylene Chloride : ND' ND ND ND . ND . ND ND ND |
| - 1,1,2,2-Tetrachloroethane ND ND ND . ND ° ND 'ND ND ND ok, = .
; 1,1,2,2-Tetrachloroethene ND ND ND ND  ND ND ND ND ok
| Toluene ND ND ND ND ND ND ND ND ok
‘ 1,1,1-Trichloroethane ND ND ND_ TRACE ND TRACE TRACE ND ol
| 1,1,2-Trichloroethane ND ND ND ND | ND ND ND ND~ o |
‘ Trichloroethylene ND ND ND ND ; ND ND ND ND .1
Trichlorofluoromethane ND ND ND  ND | ND ND ND  ND .1
Vinly Chloride ND D ND ND |
i

°All values in (pg/gram) dry weight basis.

|
ND ND ND  ND 1.0 -
|
|
\
|
|
|
|




=m EEsk inc.

4900 9TH AVENUE N.W., « SEATTLE, WASHINGTON 98107-3697 « 206/783-4700

CLIENT: Port of Seattle DATE RECEIVED: 10/8/84
REPORT TO: Mr. Doug Hotchkiss DATE REPORTED: 12/7/84

PURGEABLE COMPOUND ANALYSIS AGREEMENT # P-03611

T =32
Laboratory Sample No. 81294 81295 81296 81J297 81298 81299 81300 81301 Detection -
Client Identification K M Hl N 0 P S Conrmgsgte Limit
6-0 7-E  7-E _7-F 9-C- 9-D  13-C¢ 12-DiE

Compounds

Benzene ND ND ND _ND ND ND ND ND sl

Bromodichloromethane ND ND ND ND ND ND ND ND .1

Bromoform ND ND ND ND ND ND ND ND .1

Bromomethane ND ND ND ND ND ND ND = ND 1.0

Carbon Tetrachloride ND ND ND ND ND ND ND ND .1 |

Chlorobenzene ' Nb ND ND ND ND ND ND ND . .1
. Chloroethane ND ND ND  ND ND ND ND  ND 1.0 |

2-Chloroethylvinyl Ether ND ND ND ND ND ND ND ND .5 ‘

Chloroform ND ND ND ND ND ND ND TRACE ‘ol ‘

Chloromethane ND ND _ND ND ND ND ND ND 1.0

Dichlorobromomethane - ND ND ND ND  ND ND ND ND .1

Dichlorodifluoromethane ND ND ND ND ND ND ND ND 5

1,1-Dichloroethane ND ND ND ND i ND ND ND ND .1

1,2-Dichloroethane ND ND ND ND ND ND ND ND 2

1,1-Dichloroethylene ND ND ND _ND ND ND ND. ND .1

Trans-1,2-Dichloroethylene ND ND - ND -ND ND ND ND  ND .1

1,2-Dichloropropane ND ND ND . ND ND ND ND ND oL

Cis-1,3-Dichloropropene V ND ND  ND ) ND' ND _ND ND ND o1

Trans-1,3-Dichlorop ropen;z 7 ND ND ND ND ND - ND ND  °ND .1

1,2-Dichloropropylene » ND ND ND ND ND ND - ND - ND .5

Ethylbenzene ND ND ND ND ND ND ND ND E .

Methylene Chloride ND ND ND ND ND ND ND ND o |

1,1,2,2-Tetrachloroethane ND ND ND ND ND ND ND ND 1

1,1,2,2-Tetrachloroethene ND ND ND ND ND ND ND ND i i )

Toluene ND ND ND ND ND ND ND ND 3

1,1,1-Trichloroethane TRACE ND ND ND TRACE ND ND ND .1

1,1,2-Trichloroethane ND ND _ND ND ND ND ND ND .1

Trichloroethylene ND ND ND ND ND ND ND ND .1

Trichlorofluoromethane ND ND ND ND ND ND ND ND % |

Vinly Chloride ND ND ND ND ND ND ND ND 1.0

°All values in (ug/gram) dry weight basis.




=m Eesk inc.

4900 9TH AVENUE N.W., » SEATTLE, WASHINGTON 98107-3697 * 206/783-4700.

CLIENT: Port of Seattle DATE RECEIVED: 10/8/84
REPORT TO: Mr. Doug Hotchkiss DATE REPORTED: 12/7/84

PURGEABLE COMPOUND ANALYSIS AGREFMENT ¥ P-03611

p-1¢
Laboratory Sample No. 81302 : Detection
€lient Identification w Limit

A-8
Compounds
Benzene ND ok
Bromodichloromethane ND o1
Bromoform ND . ) .1
Bromomethane ND 1.0
Carbon Tetrachloride ND . ' .1
Chlorobenzene ) ND ) .1
Chloroethane ND 1.0
2-Chloroethylvinyl Ether ND - ’ .5
Chloroform ND i .1
Chloromethane 5 ND A ' 1.0
Dichlorobromomethane ND . .1
Dichlorodifluoromethane ND <S5
1,1-Dichloroethane . ‘ ND . . = |
1,2-Dichloroethane ND =
1,1-Dichloroethylene V ND oL
Trans-1,2-Dichloroethylene ND - A «1
1,2-Dichloropropane : ND ) o1
Cis—l,J—Dichlorqpropene . ND i ) I - .1
Trans-1,3-Dichloropropene N ND ) i .‘ ‘ ' 1
1,2-Dichloropropylene . ND - ° 5 ’ - -5
;thylbenzehe S 7‘ ND Y. ) s ol
Methylene Chloride . ] ND - ) 7 = o1
l.l.2.2—Tetrach10roethaﬁe ND ] . - : ol
1,1,2,2-Tetrachloroethene ND . ol = =
-Toluene ' ND .1
1,1,1-Trichloroethane ND = - i
1,1,2-Trichloroethane ND - ol
Trichloroethylene ND i 1
Trichlorofluoromethane ) ND .1
Vinly Chloride ND i . 1.0

°All values in (pg/gram) dry weight basis.



Al | am test inc.

4900 9TH AVENUE N.W., » SEATTLE, WASHINGTON 98107-3697 o 206/783-4700

CLIENT: Port of Seattle DATE RECEIVED: 10/8/84
REPORT TO: Doug Hotchkiss ' . | DATE REPORTED: 12/7/84
| SEDIMENT GRAIN SIZE - 3§EREEMENT # P-03611
Laboratory Sample Number 81286 81;87“v 81288 81289 | 81290 81291
Client Identification Comgbzigé B ¢ E Coipgsfte H
Grain Size Bdcv‘/] . M B—C' B0 /10~-D<E 13- D
Tyler Mesh Mesh ‘ : ‘ :
Screen mm Inch % RETENTION
10 2.00 .0787 4.00f o 0.21 0.18 | 10.18 <0.09 3.86
20 0.85 .0331 ; 2,31 . .0.17 ’ 0.11 . <0.09 0.11 0.91
28 0.60 .0234 | 1.69” . <0.08 <0.07 0.13}. <0.09 1.47
60 0.25  .0098 24,0 420 1.72  0.57 2.79 34.8
150 0.11 .0041 23.6 1 27.0 14.6 9.45 52.7 35.2
200 0.08 .0029 5.08 13.3 12.9 11.6 | 12.4 5.33
PASS <0.08 <.0029 ; 139.2 55,1 70.4 77.9 : 51.8 18.5

Continued. . . . . . .




Al

¢
CLIENT: Port of Seattle S L ' | DATE RECEIVED: 10/8/84
REPORT TO: Doug Hotchkiss ' | | DATE REPORTED: 12/7/84
SEDIMENT GRAIN SIZE AGREEMENT# P-03611

Laboratory Sample Number 81292’ 81293 8&2;43 : 81295 lwmwélégﬁuv““”‘~'81297
Client Identification - SR § AR ' K M i N

13-E - 6-C 6-D 7-E - 7-F

Grain Size

Tyler Mesh Mesh‘
Screen mm Inch % RETENTION
10 2.00 .0787 , 3.67 . 0.39 © 012 0.35 0.27 0.16
20 0.85 .0331 108 0.42 0.25 0.12 . 0.35 0.12
28 0.60 L0234 0.68 0:85 °  0.69  1.45 0.98 0.24
60 0.25 .0098 32.3  137.6 44,5 30.5 33.0 24.1
150 0.11 .0041 39.1 40.2 40.6 45.0 45.4 45.6
200 0.08 .0029 A 4.83 - ' 4,24 3.55 6.56 5.97 6.57

PASS  <0.08 <.0029 . 18.4 16.3 10.3 16.0 14.0 232

Contdnded.: « v « s« 5 & s« « & %




A

CLIENT:

REPORT TO:

Port of Seattle

Doug Hotchkiss

SEDIMENT GRAIN SIZE

DATE RECEIVED: 10/8/84
DATE REPORTED: 12/7/84

AGREEMENT # P-03611

_ T-32 P-2¢
Laboratory Sample Number 81298 . 81299 81301 81302
Client Idéntification 0 e

G- * q-D Composite W

[2=D¢E A-B
Grain Size

Tyler  Mesh Mesh
Screen mm Inch ' % RETENTION
10 .00 .0787 0.48. .35 0.28 5.00
20 .85 .0331 0.68 .19 0.44 1.30
28 .60 .0234 1.88 27 0.60 0.98
60 «25 .0098 58.5 s3 24.0 26.4
150 e 1 .0041 30.5 «3 20.9 50.3
200 .08 .0029 2.00° + 85 8.46 4,88
PASS .08 <.0029 5+93 .8 45.3 11.2
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Testing t, Inc. Certificate

940 South Harney Street. Seattle. Washington 98108 (206) 767-5060

Chemistry Microbiology. and Technical Services

PAGE NO. 17

Port of Seattle LABORATORY NO. 85194

APPENDIX A

Surrogate Recovery Quality Control Report

Listed below are surrogate (chemically similar) compounds utilized in the analysis
of organic compounds. The surrogates are added to every sample prior to analysis
and extraction to monitor for matrix effects, purging efficiency and sample
processing errors. The control limits represent the 95% confidence interval
established in our laboratory through repetitive analysis of these sample types.

Priority Pollutant Analyses:

parts per million (mg/kg)

Spike Spike % Control
Sample No. . Surrogate Compound Level Found Recovery Limit
7 2-Fluorophenol ; 33.05 33.36 . 91.9 . 26-116
7 2-Fluoroaniline 34,09 17.42 51.1 *
7 "d5-Phenol '32.28 18.04 - 55,9 T 10-104
7 d5-Nitrobenzene 35.89 29.39 81.9 19-115
7 . 2-Fluorobiphenyl - - - 32,28 ~33.99 105.3 17-125
7 2,4,6-Tribromophenol 32.28 29.79 92.3 ©32-124
15 2-Fluorophenol 38.47 27.35 7141 26-116
15 2-Fluoroaniline ©39.67 5.91 - 14,9 *
15 d5-Phenol _ 37.57 1773 47.2 10-104
15 d5-Nitrobenzene h,77 32.08 76.8 19-115
15 2-Fluorobipheny] 37.57 30.24 80.5 17-125
15 2,4,6-Tribromophenol 37.57 27.20 72.4 32-124
16 2-Fluorophenol 31.47 34,49 109.6 26-116
16 2-Fluoroaniline 32. 45 23.59 127 *
16 d5-Phenol 30.73 29.10 94.7 10-104
16 d5-Nitrobenzene 34,17 3171 92.8 19-115 -
16 2-Fluorobiphenyl 30.73 34,26 111.5 17-125
16 2,4,6-Tribromophenol 30,73 35.40 115.2 32-124

This report is submitted for the excluswve use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saence.
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Certificate

Chemistry Microbiology. and Technical Services

Port of Seattle

parts per million (mg/kg)

Spike

Sample No. Surrogate Compound Level
22 - 2=Fluorophenol 31.94
22 2—-Fluoroaniline 32.94
22 d5~-Phenol 31.19
22 - d5-Nitrobenzene 34.68
- 22 . 2-Fluorobiphenyl 31.19
22 2,4,6-Tribromophenol 31.19
23 2-Fluorophenol 34,18

o 23 2-Fluoroaniline 35.25
23 d5-Phenol 33.38
23 d5-Nitrobenzene 37.12
23 2-Fluorobiphenyl 13..38
23 2,4,6-Tribromophenol 33.38
28 2-Fluorophenol 31.86
28 2-Fluoroaniline 32.86
28 -d5-Phenol , 31.11
28 d5-Nitrobenzene 34.60
28 2-Fluorobiphenyl 31.11
28 2,4,6-Tribromophenol  31.11
29 - 2=Fluorophenol 23.62
29 2-Fluoroaniline 24,35
29 d5-Phenol 123,06
29 d5-Nitrobenzene 25,65
29 2-Fluorobiphenyl 23.06
29 2,4,6-Tribromophenol  23.06
36 2-Fluorophenol 22.81
-36 2-Fluoroaniline 23.52
36 d5-Phenol 22,27
36 d5-Nitrobenzene 24,77
.36 2-Fluorobiphenyl 22,27
36 2,4,6-Tribromophenol 22,27

85194

This report 1s submitted for the exclusive use of the persan, partnership, of corporation to whom it Is addressed. Subsequent use of the name of this company or any
:} member of its staft in connection with the advertising or sale of any product or process will

be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith

and according 10 the rules of the trade and of saence.

PAGE NO. 1 8
LABORATORY NO.
Spike % " Control
Found Recovery Limit
31.95 100.0 26-116
21.56 65.5 To%
26.66 85.5 10-104
33.86 9Fs7 © 19-115
32.65 104,7 17-125
30.32 972 32-124
Lo.42 118.3. 26-116
20,07 56.9 *
33.42 100.1 10-104
38.01 102. 4 19-115
35.96 107.7 17-125
40.37 120.9 32-124
36.49 114,5 26-116
21,16 64,4 *
27.83 89.5 © 10-104
34.23 :98.9 - 19-115
32.40 104,1 17-125
-32.85 105.6 - 32-124
©27.65° 117.1 . 26-116
7.86 32.3 %
16.88 . 73.2 10-104
2117 "82.5 19-115
22,94 99.5 17-125
21.71 94.1 32-124
30.90 135.5 26-116
18.66 79.3 *
19.75 88.7 10-104
26.26 106.0 19-115
22.80 102.4 17-125
18.08 81.4 32-124
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PAGE NO.

19

LABORATORY NO.

parts per million (mg/kq)

Spike Spike % Control
Sample No. ‘Surrogate Compound Level Found _Recovery Limit
42 2-F Tuorophenol 25.90 25.28 97.6 26-116
42 2-Fluoroaniline 26.71 14,96 56.0 *
42 d5-Phenol 24,29 17.23 68.1 10-104
= 42 d5-Nitrobenzene 28.12 31.91 113.5 19-115
42 2-Fluorobiphenyl 25.29 28.66 113.3 17-125
RV 2,4,6-Tribromophenol 25,29 25.59 1012 : 32-124
36 Spike 2-Fluorophenol 22.81 26.95 118.1 26-116
36 Spike 2-Fluoroaniline 23.52 12.48 53.1 *
36 Spike d5-Phenol 22,27 19.66 88.3 10-104
36 Spike d5-Nitrobenzene 24,77 23.68 95.6 19-115
36 Spike 2-Fluorobiphenyl 22.27 21.79 97.9 17-125
36 Spike 2,4,6-Tribromophenol 22,27 18.41 82.7 32-124
36 Dup. 2-F luorophenol 22.81 25.82 ~113.2 . 26116
36 Dup. 2-Fluoroaniline 23,52 1173 k9.9 *
36 Dup. d5—-Phenol 22,27 20.84 93.6 -10-104 -
.36 Dup. d5-Nitrobenzene 24,77 25.63 103.5 19-115
36 Dup. 2—-Fluorobiphenyl 22,27 24,41 96.1 17-125
36 Dup. 2,4, 6—Tr|bromophenol 22.27 19,54 87.7 "32-124
Blank 2-Fluorophenol 17.07 20,71 121.3. 26-116
Blank 2-Fluoroaniline 26.71 30.27 113.3 *
Blank d5—-Phenol 16.67 15.56 93.3 10-104
Blank d5-Nitrobenzene 18.53 19.69 106.3 19-115
Blank 2-Fluorobiphenyl 16.67 17.76 106.5 17-125
Blank 2,4,6-Tribromophenol  16.67 16.78 100.7 32-124

'\ This report is submitted for the exclusve use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of .inspection and/or analysis in good faith and according 10 the rules of the trade and of saence.
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parts per billion (ug/kg)

PAGE NO

20

LABORATORY NO.

Spike Spike % Control
Sample No. Surrogate Compound Level ‘Found- Recovery Limit
7 Dibutylchlorendate 333. 380. 114, 41-121
15 Dibutylchlorendate 333. 686. 206. L1-121
16 Dibutylchlorendate 333. L6, 134, L1121
22 Dibutylchlorendate 333« 583. 175." L1-121
23 Dibutylchlorendate 333 406. 122, L1-121
28 Dibutylchlorendate 333. 390. 117. L1-121
29 Dibutylchlorendate 333. 500, 150. 41-121
=36 Dibutylchlorendate 333. 669. 201. L1-121
42 Dibutylchlorendate 333. Leo. 138. 41-121
Blank Dibutylchlorendate 333. 483, 145, - h-121
36 Spike | Dibutylchlorendate 333. 292, 87.8 L1-121
36 Spike Il Dibutylchlorendate 333. 380. 114, L1-121
E.P. Toxicity Analyses:
parts per million (mg/L)
_ . ~ Spike Spike % Control
Sample No. ‘Surrogate Compound - - Level Found | Recovery Limit
7 Isodrin 0.00200 0.00172 86.0 43-118
15 Isodrin 0.00200 0.00145 72,8 43-118
16 Isodrin 0.00200 0.00146 73.0 43-118
22 Isodrin 0.00200 0.00189 94,3 43-118
23 Isodrin 0.00200 0.00185 92.3 43-118
28 Isodrin 0.00200 0.00193 9.6 43-118
29 Isodrin 0.00200 0.00210 105, 43-118
36 Isodrin 0.00200 0.00209 104, 43-118
42 Isodrin 0.00200 0.00183 91.7 43-118
Blank Isodrin 0.00200 0.00104 52.0 43-118
| Spike | Isodrin 0.00200 0.00177 88.4 43-118
| Spike 11 Isodrin 0.00200 0.00205 102, 43-118

This report is submutted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the adveruising or sale of any product or process will be granted only on contact. This company accepts no responsidility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saence.
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parts per million (mg/L)

7 Spike Spike % ' Control
Sample No. Surrogate Compound Level Found Recovery Limit
7 2,4, 5-T 0.0400  .0241° 60. 3 3
15 2,4,5-T 0.0400 0145 36.3 x
16 - 2,4,5-T 0.0400 .0203 50.8 *
22. 2,4,5-T 0.0400 .0143 35.5 *
23 2,4,5-T 0.0400 .0163 Lo.7 *
28 2,4,5-T 0.0400 .0215 53.7 *
29 2,4,5-T 0.0400 0146 36.6 *
36 2,4,5-T 0.0400 0184 45,9 *
42 2,4,5-T 0.0400 .0232 58.0 *
Blank 2,4, 5-T 0.0400 .0292 73.0 *
29 Spike | 2,4,5-T 0.0400 .0428 107. *
29 Spike 11 2,4,5-T 0.0400 .0354 88.5 *
APPENDIX B
ReplicatéxQuélity Control Report
Sample # Analyte Replicate 1 Replicate 2 Relative Error, %

PRIORITY POLLUTANT ANALYSES

L2
L2

Total Solids ... 68.2
Volatile Solids 6.2

66.
5

9
1
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parts per million (mé/kg)

Sample # Analyte Replicate 1 Replicate 2
42 Antimony L/0.5 L/0.5
42 Arsenic 15, 10.
42 Beryllium 0.14 0.16
42 Cadmium 1.5 1.6
-~ 42 Chromium 30. 3.
42 - Copper 47, Ly,
42 Lead 62. 50.
42 Mercury 0.66 0.68
42 Nickel 30. 27 .
- 42 s Selenium L/0.5 L/0.5
42 Silver 0.5 0.6
42 - Thallium L/0.5 L/0.5
42 Zinc 150. 140,
7 Spike Phenol : 0.8 0.7
22 Cyanide - L/0.5 L/0.5
42 Cyanide L/0.5 L/0.5
BULK SAMPLE ANALYSES
22 Sand 28.8 20.0
22 Silt 52.8 59.6
22 Clay 18. 4 20.4
22 Total Organic 2.2 2,2
Carbon
42 0il & Grease 0.21 0.28
42 Sulfide 0.005 0.006

This report is submitted for the exclusive use of the person, partnershi
member of its staff in connection with the advertising or sale of an
for the due performance of inspection and/or analysis in good faitl
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Relétive Error, %
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33.
12, -
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30.
11.
10.

0.

25.
(.001)
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parts per million (mg/L)
Sample # Analyte Replicate 1 Replicate 2 Relative Error, %
E.P. TOXICITY ANALYSES
36 -Cadmium L/0.02 L/0.02 0.
36 Chromium L/0.1 L/0.1 0.
36 Lead L/0.2 - L/0.2 0.
36 - Silver L/0.1 L/0.1 0.
ol 36 Barium L/0.5 L/0.5 0.
36 Mercury .L/0.005 L/0.005 0.
36 - Arsenic L/0.005 L/0.005 D;
36 Selenium L/0.005 L/0.005 0.
APPENDIX C
Sbike Quality Control Report’
A-mg/L :

. Sample . Spike  Spike % . Control
Sample # Analyte Found Level Found Recovery Limit
PRIORITY POLLUTANT ANALYSES

42 Ant imony L/0.5 2.5 1.8 72. *
- 42 Arsenic 10.. 25. 35. 100. *
42 Beryl1lium 0.14 0.25 0.27 52 *
42 Cadmium 1.5 0.5 1.9 80. *
42 Chromium 30. 100, 130,- 100, *
42 Copper 47, 100. 150, 103. *
42 Lead 62, 50, 100, 80. *

i i or an
This report is submitted for the excluswe use of the person, partnership, or corporation to whom it is addressed. smsoq:_;m use of the nan‘\:no’l‘;ms comp::.:"y i y
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| mg/L
Sample Spike Spike -

Sample # Analyte Found Level Found
42 Mercury 0.66 0.25 0.91

| *% Nickel 19. - 10, 29,
42 Selenium 0.4 2.5 3.1
42 Silver 0.5 1.0 1.6
42 Thallium L/0.5 2.5 1.9

L2 - Zinc 150. 100. 240,
-~ 7 Phenol L/0.1 - 0.8 0.7
7 Phenol L/0.1 0.8 0.8
36 ‘Cyanide L/0.5 3.3 3.9

ug/L

36 Spk. | g.BHC L/5. 333. 350.

36 Spk. | Heptachlor L/5. . 333. 376.

36 Spk. | Aldrin L/5. 333. 380.

36 Spk. | Dieldrin L/5. 333. 376.

36 Spk. | Endrin L/10. " 333, 360.

36 Spk. | DDT- Lo, 333 380.

36 Spk. Il g.BHC L/5. 333+ 523.

36 Spk. Il Heptachlor L/5. '« 333, 529.

36 Spk. Il Aldrin L/5. 333, 519.

36 Spk. Il Dieldrin L/5. - 333.. 513.

36 Spk. Il Endrin L/5. 333. 523.

36 Spk. Il DDT L/5. 333. 423,

E.P. TOXICITY ANALYSES

36
36
36

Cadmium
Chromium
Lead

This report is submtted for the excluswe use of the
;] Member of its statf in connection with the advertisi
for the due performance of inspection and/or anal

parts per million (mg/L)

L/0.02 —10 —
L/0.1 1.0
L/0.2 5.0

0.98
1.0
5-0
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;4 Control
Recovery .Limit
100. *
100. *
104, - %
110. *
76. *
90. *
88. %
100. *
118. *
105, 87—107
113, 43-125
114, h3—109
113, _56-122
110, 89-101
114, 82-102
157. 87-107
159, 43—125
156. 53—109
154, _ 56-122
157. 89-101
127. 82-102 -
7 98. " %
100, *
100. *

person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any

ng or sale of any product or process will be granted only on contract. This company accepts no responsibility except
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mg/L
Sample Spike Spike

Sample # Analyte Found Level Found

36 Silver L/0.1 1.0 0.9

36 Barium L/0.5 10.0 1.1

36 Mercury L/0.005 0.010 0.011

36 Arsenic L/0.005 0.25 0.22

36 Selenium L/0.005 0.25 0.28
42 Spk. | Endrin L/0.0002 0.004 0.00106
42 Spk. 1l Endrin L/0.0002 0.004 0.00162
29 Spk. | 2,4-D L/0.005 0.016 0.0110
29 Spk. | 2,4,5-TP L/0.005 L/0.016 L/0.0110
29 Spk. Il 2,4-D L/0.005 0.0160 0.0123
29 Spk. Il 2,4,5-TP L/0.002 0.0080 0.00623
BULK SAMPLE ANALYSES

42 0.21 1422 1.38

0il & Grease

* No control limits yet established.

** POS sample was spiked too low for observable recovery.
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% Control
Recovery Limit
90. *
110. - ®
110. *
88. *
112, *
LT 89-101
Lo.4 89-101
68.8 *
68.8 *
76.6 *
77.9 *
96. *

Another sample

which was run concurrently was spiked appropriately and the results reported .

here.

() = absolute

The control limits are a statistically derived measure of the leve! of
confidence in the measurement.
which the analytical value will fall 95% of the time.

These control 1imits determine the range within

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
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APPENDIX D

Base Acid Neutral Spike Recoveries _

Sample 36 was spiked twice with two different aliquots (22.45 gm) with 1000 ul
of 157-3 @ 200 ug/ml. (8.9 ug/gm).

~ Compounds

1,2,4-Trichlorobenzene
Acenaphthene
2,4-Dinitrotoluene
Di—-n—butylphthalate
Pyrene il
N-initroso—di-N-propylamine
1,4-Dichlorobenzene
Pentachlorophenol
Phenol
2-Chlorophenol
p—Chloro-m-cresol
L-NITROPHENOL

MS % Recovery

PAGE NO.
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DS % Recovery

85194

% Deviation

98.5
103.1
75.6
109.8
101.1
110.3
86.8
26.5
99.3
100.4
69.3
190.1

for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saence.

101.5
98.9
69.1
91.2
89‘7

89.6
42.9
100.8
102.0
68.1
90.4
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APPENDIX E

Comments on Limits of Detection

The laboratory makes every effort to meet the lower limits of detection (LLDs)
requested. In some cases, LLDs are elevated due to interferences.

The primary cause of elevated LLDs is sample matrix. Detector response to
“Sample matrix may be determined to be interference, rather than, in this case,
pesticides through analytical interpretation. This interpretation will take
-into account lack of confirmation by a second chromatogram, poor peak shape,

interference from a multiple component chemical (i.e., PCBs), etc.

The final result of the interference is that the pesticide cannot be "seen"
down to the level which would be achieveable without that interference.

Attached are copies of chromatograms for both a mixed pesticide standard and a
PCB Arochlor 1260 standard. From reviewing both chromatograms, it can.be

seen that presence of PCBs in the sample would make it impossible to "read"
the presence of pesticides below the level reported to you. ‘

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saence.
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APPENDIX A
Replicate Quality Control Report
Inorganics
Sample - Analyte Replicate 1 Replicate 2 ‘Relative Error
: l
A Total Solids 17.8 . 77.6 0.2
%, dry basis
A Volatile Solids 1.3 1.3 - 0.
8 Total Qrganic il ' '
- - Carbon 4.1 - 3.8 .-
9 0il & Grease 0.98 - 0.81 17.
8 Sulfide as S . 0.33 . 0.19 42,
8 - Sand 10.8 9.4 13
8 Silt - 70.4 ' 67 .7 . 3.8
8 Clay 18.8 22.9 18.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
;) member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of Inspection and/or analysis in good faith and according to the rules of the trade and of science.
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| Sample Analyte Replicate 1 Replicate 2 Relative Error
| 5 5 : _

} parts per million (mg/kg), dry basis
| C Cyanide 1/0.10 L/0.10 - 8.

D Mercury 0.2 0.2 .

9 " Nickel 92. 88. 4.3

9 Zinc - ~970. 1000. 3.0

9 Chromium 92. 92. 0.

9 Arsenic 15. 15. 0.

~= 9 -Copper =150, 160. 6.2

9 Lead - 190. 220. 14,

9 Cadmium 4.8 5.4 11.

"9 Thallium - L/1. L/1. (0.)

9 Selenium 0.5 0.5 (0.)

A Phenol L/0.15 L/0.15 0.

9 Beryllium 0.50 0.44 12.

9 Antimony L/1. L/1. (0.}

9 Silver _ 1.9 ' 1.0 47.

() indicates absolute error
L/ indicates "less than"

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
3. member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of scence.
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PENDIX B

Spike Quality Control Report

Inorganics
: Sample Spike Spike -
Sample Analyte Found Level Found
%, dry basis
A - 011 & Grease - 0.07 1.24 1.82
parts per million (mg/kg), dry basis

G Mercury 0.2 0.3 0.5

C Cyanide L/0.10 0.98 0.31

9 Cyanide 0.24 1.5 1.4

9 "~ Nickel 92. 100 192.

9 - Zinc - 970. 250. 1230.

9 Chromium 92. 100. 196.

9 Arsenic - 15: - 20. 33,

9 Copper 150, 200. 350.
9 Lead 190.. .. 110 310.

9 Cadmium 4.8 11. 15.2

B Thallium L/1. g 5.4

9 Selinium 0.5 2.0 i

5 Phenol L/0.15 0.85 0.78

9 Beryllium 0.50 0.50 1.00

9 Antimony Ll 10. 3.6

9 Silver 1.9 0.96 27

L/ indicates "less than"

wx This report is submitted for the exclusive use of the person, partnership, or cor
;¥ member of its staff in connection with the advertising or sale of any product or
for the due performance of inspection and/or analysis in good faith and accordi
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%
Recovery

101.

100.
32.
i i

100.

104.

104.

100.
109.
94 .
218,
90.
92.
100.
36.
83.

86772
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Listed below are surrogate (chemically similar) compounds utilized in the
analysis of volatile and organic compounds.
sample prior to extraction and analysis to mo

Surrogate Recovery Quality Control Report

APPENDIX C

efficiency, and sample processing errors.

95% confidence interval established in our laboratory through repetitive

analysis of these sample types.
insufficient data to have established control 11m1ts.

O

It

PN
' @
4
O &
D

T
2,
==
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Sample #  Surrogate Compound

A " d4-1,2-Dichloroethane

A d8-Toluene '

A Bromof]uorobenzene

B d4-1,2-Dichloroethane

B d8-Toluene '

B Bromofluorobenzene
d4-l,2=Dich1or6ethane
d8-Toluene - _
Bromof luorobenzene

Blank -d4-1,2-Dichloroethane

Blank d8-Toluene

Blank Bromofluorobenzene

Spike d4-1,2-Dichloroethane

Spike d8-Toluene

Spike Bromofluorobenzene

Dupe d4-1,2-Dichloroethane

Dupe d8-Toluene

Dupe Bromof Tuorobenzene

PAGE NO.
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The surrogates are added to every

nitor for matrix effects, purging

The control limits represent the

In certain cases, we will have accumulated

Spike - Spike
Level Found
parts per million (mg/kg)
0.735 0.761
0.735 0.696
0.735 0.821
-0.698 ~0.553 -
- 0.698 0.685
0.698 ©0.808
0.676 0.633
0.676 "0.677
0.676 "0.779
0.050 0.0496
0.050 0.0501
-0.050 0.0550
0.370 0.382
0.370 0.355
- 0.370 0.391
0.368 0.370
0.368 0.345
0.368 0.396

d according to the rules of the trade and of science.

% Control
Recovery Limits
103.6 50-160
94.7 50-160
111.7 50-160
79.2 50-160

- 98.2 50-160
115.8 50-160

. 93.6 - 50-160
100.1 50-160
115.2 50-160
99.3 50-160
100.1 50-160
109.9 50-160

103.3 50-160 .
95.9 50-160
105.8 50-160
100.6 50-160
93.8 50-160
107.5 50-160

P. Or corporation to whom it is addressed. Subsequent use of the name of this company or any
oduct or process will be granted only on contract. This company accepts no responsibility except
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Spike Spike % Control
Sample #  Surrogate Compound Level Found Recovery Limits
parts per mitlion (mg/kqg)
5 d4-1,2-Dichloroethane 0.372 0.360 96.7 50-160
5 d8-Toluene ~0.372 0.368 - 98.9 50-160
5 Bromofluorobenzene 0.372 0.409 - ~110.0 50-160
8 d4-1,2-Dichloroethane 0.865 0.870 100.6 50-160
8 d8-Toluene 0.865 0.886 102.4 50-160
8 Bromofluorobenzene 0.865 0.976 112.8 50-160
d4-1,2-Dichloroethane 0.700 0.734 104.8 50-160
d8-Toluene 0.700 0.648 92.6 50-160
Bromofluorobenzene 0.700 0.768 109.7 50-160
parts per billion (ug/kg)
2-Fluorophenol 4096. 3328. 8l1.2 24-133
2-Fluoroaniline 4224 1042. 24.7 ---
d5-Phenol 4000. 2645 . 66.1 20-122
2-Bromophenol 4000. 2552. 63.8 ---
d5-Nitrobenzene 4224 2915. 69.0 - 20-140
2-Fluorobiphenyl. 4000. 3188. 79.7 20-140
2,4,6-Tribromophenol . 4000. 1496. | 37.4 10-114
dl4-p-Terpheny] 4000. 2920. 713.0 - 20-150
B 2-Fluorophenol 4096 . 3002. $73.3 24-133
B 2-Fluoroaniline 4224, 1049. 24.8 -~
B d5-Phenol ~4000. 2456. 61.4 20-122
B 2-Bromophenol 4000. 2616. 65.4 ---
B d5-Nitrobenzene 4224 . 2581. 61.1 20-140
B 2-Fluorobiphenyl - 4000. 3292. 82.3 20-140
B 2,4,6-Tribromophenol 4000. 2512, 62.8 10-114
B dl4-p-Terpheny] 4000. 3468. 86.7 20-150

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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Spike Spike % Control
Sample # Surrogate Compound Level Found Recovery Limits
parts per biltlion (ug/kg)
o 2-Fluorophenol 4096 . 1896. 46.3 24-133
C 2-Fluoroaniline 4224 . 966. - 22.8 ---
C d5-Phenol *4000. 1547. : 38.7 20-122
C 2-Bromopheno] 4000. 1648. ' - - 41.2 ---
o d5-Nitrobenzene ' 4224 . 1748. 41.4 20-140
C 2-Fluorobiphenyl 4000. 2376. 59.4 20-140
C 2,4,6-Tribromophenol  4000. 1996. 49.9 10-114
~ C dl4-p-Terphenyl - 4000. 1728. 43.2 20-150
5 2-Fluorophenol 4096. 3274. 79.9 24-133
5 2-Fluoroaniline 4224, 2141, 50.7 ---
5 d5-Phenol ' 4000. 2748. 68.7 20-122
5 2-Bromopheno] 4000. 2700. 67.5 ---
5 d5-Nitrobenzene 4224, 3070. 72.7 20-140
5 2-Fluorobiphenyl -4000. 3416. 85.4 20-140
5 2,4,6-Tribromophenol  4000. 2720, 68.0 10-114
5 dl4-p-Terpheny] 4000. 2864 . 71.6 20-150
8 2-Fluorophenol 4096. 2776. ‘ 67.8 - 24-133
8 2-Fluoroaniline 4224 1510. 35.7 ---
8 d5-Phenol ~.4000. 2296. 57.4 20-122
8 2-Bromophenol 4000. 2708. : 67.7 - _—
8 d5-Nitrobenzene - 4228, - 2637 . _60.1 20-140
8 2-Fluorobiphenyl 4000. 3036. . 75.9 20-140
8 2,4,6-Tribromophenol  4000. 2856 . 71.4 10-114
8 dl4-p-Terphenyl "~ 4000. 2600. 65.0 20-150
9 2-Fluorophenol 4096. 3338. 8l.5 24-133
9- 2-Fluoroaniline - 4224, 1624 . 38.5 ---
9 d5-Phenol 4000. 2536. 63.4 20-122
9 2-Bromophenol 4000. 2664 . 66.6 ——=
9 d5-Nitrobenzene 4224, 2959. 70.1 20-140
9 2-Fluorobipheny! 4000. 3624. 90.6 20-140
9 2,4,6-Tribromophenol  4000. 3032. 75.8 10-114
9 dl4-p-Terpheny]l 4000. 3812. 95.3 20-150

) This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
;» member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
-/ for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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Sample #

Surrogate Compound

Spike
Spike
Spike
Spike
Spike
Spike
Spike

-~ Spike N

Dupe

Dupe

“Dupe

Dupe

Dupe

Dupe

| Dupe
| Dupe
| Blank
Blank
Blank
Blank
"Blank
Blank
Blank
Blank

-} This report is submitted for the exclusive use of the
‘E.t member of its staff in connection with the advertisin:
for the due performance of inspection and/or analysis in good faith and according to the rules

2-Fluorophenol
2-Fluoroaniline
d5-Phenol
2-Bromophenol
d5-Nitrobenzene
2-Fluorobiphenyl

2,4,6-Tribromophenol

dl4-p-Terpheny]
2-Fluorophenol
2-Fluoroaniline
d5-Phenol
2-Bromophenol
d5-Nitrobenzene
2-Fluorobipheny]
2,4,6-Tribromophenol
dl4-p-Terpheny]
2-Fluorophenol
2-Fluoroaniline
d5-Phenol
2-Bromophenol
d5-Nitrobenzene
2-Fluorobipheny]l
2,4,6-Tribromopheno]
dl4-p-Terphenyl

Dibutylchlorendate
Dibutylchlorendate
Dibutylchlorendate
Dibutylchlorendate.
Dibutylchlorendate
Dibutylchlorendate
Dibutylchlorendate
Dibutylchlorendate
Dibutylchlorendate

Spike
Level

parts per billion (ug/kg)

Spike
Found

PAGE NO.
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4096.

4224 .

‘4000.
4000.
4224.
4000.

4000.

4000.
4096.
4224
4000.
4000.
4224 .
4000.
4000.
4000.
4096.

4224 .

4000.-

4000.
4224,
4000.

4000.

20.
20.
20,
20.
20.
20,
20.
20.
20.

- 4000.

QOO0

person, partnership, or corporation to whom it is addre:
g or sale of any product or process will be

3242.
1710.
3156.
2776
3105.
3208.
2752.
2824.
3475.
1682.
3173,
2812.
3252,
3383.
2945 .
" 2952,
2858.
2601,
2440,
2229.
2628.
2892,
2211
2825.

== N — = —
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LABORATORY NO. 86 7 7 2
% Control
Recovery Limits
79.2 24-133
40.5 ---
78.9 20-122
" 69.4 ---
3.5 20-140
80.2 20-140
68.8 10-114
70.6 20-150 -
84.8 24-133
39.8 ---
79.3 20-122
70.3 ---
77.0 20-140
84.6 20-140
73.6 10-114
73.8 20-150
69.8 24-133
61.6 -—-
61.0 - 20-122
55.7 ---
62.2 20-140
12 3 20-140.
55,3 10-114
70.6 20-150
52.7 20-150
24.7 20-150
86.1 20-150
84.9 20-150
22.3 20-150
54.3 20-150
134. 20-150
77.7 20-150
84.7 20-150

ssed. Subsequent use of the name of this company or any

granted only on contract. This company accepts no responsibility except

of the trade and of science.
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APPENDIX D

Matrix Spike/Duplicate Spike

Quality Control Report

Organics

Reported below are the results of additional

of organic compounds.

PAGE NO.

LABORATORY NO.

86772

QC compounds utilized in the ana1ysis

Compounds of interest are spiked into two additional sample

aliquots prior to extraction and/or analysis to monitor for matrix effects, sample
processing errors, and to calculate percent recoveries of compounds of interest

and relative error in the analysis.

The control limits represent the 95% con-
fidence interval established in the laboratory through repetitive analysis of

for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

samples.

: Conc Conc  Conc % Conc % RPD REC
Compound Spike  Samp MS REC MSD REC RPD Limit Limit
1,1-Dichloroethene 125. 0. 169. 135. 178. 142, -4.9 22. 59-172
Trichloroethene 125. 0. 142. 114. 155. 124, -8.4 24, 62-137
Chlorobenzene 125, 0. 133. 106. 144. 115. -7.6 21. 60-133
Toluene : ~."125. 0." -142. 114, 148. 118. -3.8 - 21. 59-139
Benzene - 125. 0. - :127. -102. 136." 109: -6.8 21. 66-142
1,2,4-Trichlorobenzene 50. 0. 37.1 74.2 38.1 76.2 -2.6 23. "38-107 . -

“ Acenaphthene 50. 0. . 44.4 88.8 44,5 89.0 -0.2 19, 31-137
2,4-Dinitrotoluene 50. 0. 34.0 68.0 33.8 67.6 0.6 47. 28-89
Di-n-Butylphthalate 50. 0. 42.0 84.0 44.2 88.4 -5.1 47, 29-135
Pyrene 10. 0. 8.91 89.1 8.41 84.1 5.7 36. 35-142
N-Nitrosodipropylamine 50. 0. 45.5 91.0 45.3 90.6 0.5 38. .41-125.
1,4-Dichlorobenzene 50. 0. 37,4 74.8-36.6 73,2 2.1 27. 28-104
Pentachloropheno]l 100. 0. 44.3 44.3 46.2 46.2 -4.2 47. 17-109
Phenol 100. i. 72.4 72.4 71.5 71.5 1.3 35 26-90
2-Chlorophenol 100. 0. 70.7 70.7 70.5 70.5 0.3 50 25-102
P-Chloro-m-cresol 100. 0. 65.2 65.2 61.2 61.2 6.3 33. 26-103
4-Nitrophenol 100. 0. 46.2 46.2 40.6 40.6 12.9 50. 11-114

" "" This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
4 ;) member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
o
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Concentrations in the spike, matrix spike and matrix spike duplicate are shown
in parts per billion (ug/kg). - '

Conc = Concentration '
Samp = Sample -
MS = Matrix Spike
MSD = Matrix Spike Duplicate
-~ REC = Recovery :
RPD = Relative Percent Difference

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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APPENDIX E
Spike Quality Control Report
Organics Pesticide Fraction
Sample :Spike Spike - % Control
Sample Analyte Found Level Found Recovery - Limit
parts per billion (ug/kg)
| ~ 5 MS . Lindane L/1. 8.0 2.66 33.3 46-127*
| 5 MS Heptachlor L/1. . 8.0 2.08 26.0 35-130*
| 5 MS Aldrin L/1. 8.0 4.72 58.9 34-132
| -5 MS Dieldrin L/1. 20.4 g% T 36.6 31-134
5 MS Endrin 74 20. 7.24 36.2 42-139*
5 MS 4,4'-DDT L/1. 20.0 14.3 71.3 23-134
5 MSD Lindane L/1. 8.0 2.12 26.5 46-127*
5 MSD Heptachlor L/1. - 8.0 1.66 20.7 35-130%
5 MSD Aldrin L/1. 8.0 8.87 111, 34-132
5 MSD Dieldrin L1l 20.4 8.61 42.2 31-134
5 MSD Endrin JTL/L. 200 8.99 45.0 42-139
5 MSD 4,4'~-DDT | '~ L/1. 20.0 . 16.8 83.9 46-127

~* Lower than normal recoveries may sometimes be attributable to sample
matrix effects. = Specifically, sulfur may cause supression of the compound
signals. Sulfur was recognized as present in the sample residue matrix,
and clean-up steps were taken to alleviate the problem,

N This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
] °§,);9°-=‘.‘ member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
N\==.s~ for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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P.0. Box 1209
Seattle, WA 98111 oate  June 28, 1985
ATTN: Doug Hotchkiss
PO #P-03849
reporToN  SEDIMENT & WATER
SAMPLE . . - . . B
IDENTIFICATION 1) Aliquot portions from two jars of archived sample, previously

identified by laboratory number 85194-18 (HC-7-S1) were composited
to create one sample.
TEETS PERECEMED 2) Aliquot portions from four jars of archived sample, previously

AND RESULTS: identified by laboratory numbers 85194-4 (HC-11-S1); 85194-27
/r;}@ (HC-10-S1); 85194-31 (HC-9-S1) and 85194-32 (HC-9-S2) were composited
3 to create one sample, with each station equally weighted.
,\-nyo’ 3) Aliquot portions from four jars of archived sample, previously
U Loql identified by laboratory numbers 85194-9 (HC-13-S1: 2 jars) and
v b Fq(f 85194-39 (HC-14-S1: 2 jars) were composited to create one sample,
g‘#”'} with each station equally weighted. :

4

: ' 3

‘o 1('/0 /D 6
. 7
8

—————

(/ The following were sampled 5§_hs on M;; 30, 1985 at Piers 90 & Q?T_FFSE_’—”

Tocations A-D shown on the enclosed map.

Spoil samples consisted of composites from 6-8 penetrations per site.
Each penetration recovered 10"-12" of sediment.

Water samples were taken at an average depth of 7 meters below mllw.

¢
Ghor SEDIMENT:

duplicate

— S e
OO wmwW >

/ WATER:

duplicate

— ) —
— N
OO wWww >

\\

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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SEDIMENT ANALYSES

Grain Size Analysis %, dry basis

1 2 3 4
Sand 9.8 2145 19.7 28.2
Silt 67.3 59.4 59.7 62.8
Clay 22.9 19.1 20.6 9.0

5 6 7 8
Sand 30.3 31.1 63.5 67.8
Silt 535 537 30.8 24.4
Clay 16.2 152 5.7 7.8

Spoils Analysis

Samples were passed through a No. 10 sieve prior to analysis. Only material
passing the sieve was analyzed. Percentages retained were as follow:

1 2 3 4
% Retained - 4. 24 | 3. 3.
major description wood rocks shell shell
minor description shell wood rocks rocks
5 6 7 8
% Retained 4, 3. 2. 6.
maJOr description rocks rocks wood rocks
minor description wood wood shell shell
N X This report is sub d for the use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
;4 Member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This pany NO resp ility except

for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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1 2 3 4

%, as. received basis

Total Solids 48.3 535 56.3 64.2

%, dry basis

Total Organic Carbon 7.1 1:0 4.8 1.8
Total Volatile Solids 10.5 6.5 6.4 2.9
0i1 & Grease 1.8 0.67 0.58 0.19
Sulfide as S 0.13 0.097 0.025 0.082
5 6 7 8
Total Solids 48.9 49.1 61.0 70.7
%, dry basis
Total Organic Carbon 4.4 4.1 2.4 1.8
- Total Volatile Solids 7.2 6.8 3.8 2.7
0i1 & Grease 0.99 0.91 0.45 0.16
Sulfide as S 0.096 0.070 0.17 0.010

Halogenated Hydrocarbons

Samples were then analyzed for Halogenated Hydrocarbons in accordance with
Washington State Department of Ecology WAC 173-303 with resutts as follow:

1 2 3 4
Halogenated Hydrocarbons#
Parts per million (mg/kg),
as received basis L/15. L/15. L/185. L/15,
X X This report is sub d for the lusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or lr.\y
§p Member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company no responsibility except

- for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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Halogenated Hydrocarbons#
parts per million (mg/kg),
as received basis L/15; L/15. L/15. L/15.

# reported as the sum of the halogens bromide, chloride, fluoride and jodide.
A value of less than 100 mg/kg is classified as undesignated waste.

Gravimetric Polycyclic Aromatic Hydrocarbons

Samples were analyzed also for Gravimetric Polycyclic Aromatic Hydrocarbons in
accordance with Washington State Department of Ecology WAC 173-303. The method
requires analysis of the sample through successive stages until the result obtained
is less than 1% by weight (as received basis) or until the fourth stage has been
completed. Results are as shown below:

Stage:. % by weight, as received basis##
1 2 3 4
1. Soxhlet Extraction 0.075 0.049 0.059 0.11
5 ' 6 7 8

1. Soxhlet Extraction 0.087 0.22 0.044 0.099

## for 4,5,6 membered rings

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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E.P. Toxicity

Samples were analyzed for E.P. Toxicit
Solid Wastes, U.S.E.P.A., July, 1982.

1310;

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Endrin
Methoxychlor
Toxaphene

2,4-D

2,4,5-TP (silvex)
Lindane

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

e R e o

metals analyses were performed u
pesticides and herbicides were performe

PAGENO. 5

LABORATORY NO. 89964

y in accordance with Test Methods for Evaluating

concentration, mg/L (parts per million)

The extractions were performed under Method
sing the 7000 series of methods, and the
d using methods 8080 and 8150.

1 2 3 4 MCL
L/0.2 L/0.2 L/0.2 L./0.2 5,0
0.3 0.3 0.3 0.3 100.

0.03 0.01 0.02 L/0.01 1.0
L/0.1 L/0.1 L/0.1 L/0.1 5+
L/0.2 L/0.2 L/0.2 L{D.2 5.0
L/0.001  L/0.001 L/0.001 L/0.001 0.2
L/0.2 L/0.2 L/0.2 L/0.2 1.0
L70.1 L/0.1 L/0.1 L/0.1 5.0
L/0.0001 L/0.0001 L/0.0001 L/0.0001 0.02
L/0.001 L/0.001 L/0.001- L/0.001 10.0
L/0.005 L/0.005 L/0.005 L/0.005 0.5
L/0.001 L/0.001 L/0.001 1. 10.0
L/0.0017  L/0.001 L/0.001 L/0.001 1.0
L/0.0001 L/0.0001 L/0.0001 L/0.0001 0.4

5 6 7 8 MCL
L70.2 L/0.2 L/0.2 L/0.2 5.0

0.3 0.3 02 0.3 100.

0.02 0.02 L/0.01 L/0.01 1.0
L/0.1 L/0.1 L/0.1 L/0.1 5.0
L/0.2 0.1 L/0.2 L/0.2 5.0
L/0.007  L/0.001 L/0.001 L/0.001 0.2
L/0.2 L/0.2 L/0.2 L/0.2 1.0
L/0.1 L/0.1 L/0.1 L/0.1 5.0

X\ This report is submitted for the exclusive use of the person, partnership, or corporation to whom
> ;+ member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This
7/ for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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concentration, mg/L (parts per million)

5 b 7 8 MCL
Endrin L/0.00017 L/0.0001 L/0.0001 L/0.0001 0.02
Methoxychlor L/0.0017 L/0.001 L/0.001 L/0.001 10.0
Toxaphene L/0.005 L/0.005 L/0.005 L/0.005 0.5
2,4-D L/0.001 L/0.001 L/0.001 L/0.001 10.0
2,4,5-TP (silvex) L/0.001 L/0.0017 L/0.001 L/0.001 1.0
Lindane L/0.00017 L/0.0001 L/0.0001 L/0.0001 0.4

Priority Pollutants

Samples were analyzed for priority pollutants in accordance with Test Methods

for Evaluating Solid Waste, (SW-846), U.S.E.P.A., 1982, Methods 8240 (volatile
organics), 8270 (semi-volatile extractables), 8080 (pesticides and PCB's), 9010
(cyanide), and the 7000 series (metals analysis). Phenol analysis was in accordance
with Method 420.2, Methods for Chemical Analysis of Water & Wastes, U.S.E.P.A.,
March, 1979.

parts per million (mg/kg), dry basis

Inorganics 1 2 ' 3 L. A

Antimony L/2. L/2. L/2. L/2.
Arsenic 22 14. 13« 1
Beryllium 0.6 0.5 0.5 0.4
Cadmium 4.4 2.6 2.7 0.3
Chromium 100. 50. 55. 40.
Copper 200. 120. 90. 35.
Lead 360. 180. 140. 24.
Mercury 2.4 0.8 1.1 = 0.2
Nickel 70. 50. 60. 60.
Selenium 1.0 0.5 L/0.5 L/0.5
Silver 6.2 1:8 1.8 0.6
Thallium L/0.5 L/0.5 L/0.5 L/0.5
Zinc 680. 250. 230. 71.
Total Cyanide L/0.5 L/0.5 L/0.5 L/0.5
Total Phenol 1.5 L/0.5 0.6 1

AN\ This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any

i member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This pany Pts NO resp: ility except
7/ for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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parts per million (mg/kg), dry basis

Method

5 . 6 7 8 Blank
Antimony L/2s L/2, L/2. L/2. /2%
Arsenic 15. 15. 8. 8. L/0.5
Beryllium 0.4 0.3 L/0.1 L/0.1 L/0.1
Cadmium 1.9 1.8 0.8 0.6 L/0.1
Chromium 65. 60. 30. 30. /5.
Copper 120. 100. 45, 355 L/
Lead 200. 180. 100. 43. L/1.
Mercury 26l 2.1 0.3 253 L/0.1
Nickel 70. 60. 40. 30. L/10.
Selenium 0.6 0.7 L.0.5 L/0.5 L/0.5
Silver 2.1 2.2 0.7 0.7 L/0.1
Thallium L/0.5 L/0.5 L/0.5 L/0.5 L/0.5
Zinc 260. 230. 99. 81. L/1.
Total Cyanide L/0.5 L/0.5 L/0.5 L/0.5 L/0.5
Total Phenol L/0.5 L/0.5 L/0.5 L/0.5 L/0.5

parts per billion (ug/kg), dry basis

Volatile Organics (by GC/MS) 1 2 3 4
Chloromethane L/5. L/5. L/5. L8,
Bromomethane L/5. L/5. L/5. L/5x
Vinyl Chloride L5 . L/5. L/5, L /5
Chloroethane L/5s L/5. L/5. L/5.
Methylene Chloride 450. 590. 310. 300.
Acrolein L/50. L/50. L/50. L/50,
*Acetone 730. 620. 290. 2300.
Acrylonitrile L/50. L/50. L/50. L/50.
*Carbon Disulfide L/5. L/5. L/5. L/5.
1,1-Dichloroethylene L/5. L/5. L/5. L/5.
1,1-Dichloroethane L/5. L/5. L/5. L7 5s
trans 1,2-Dichloroethylene L/5. L/5. L/5. L5,
Ch]oroform L/5. L/5. L/5. L/5.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
;2 Member of its staff in connection with the advertising or sale of any product or process will be gr only on . This pany no resp ility except
for the due performance of Inspection and/or analysis in good faith and according to the rules ol the trade and of science.
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parts per billion (ug/kg), dry basis

1 2 3 4
*2-Butanone L/5 . L/5 . L/5- L/5.
1,2-Dichloroethane L/5. L/5. L/5. L/5.,
1,1,1-Trichloroethane L/5. L/5. L/5. L/5.
*Vinyl Acetate L/5. L/S. L5 L/5
Bromodichloromethane L/5. L/5:. L/5. L/5.
Carbon Tetrachloride L/5. L/5. L/5. L/5.
1,2-Dichloropropane L/%5s L/5. L/5. L/5.
Trichloroethylene L/5. L/ L/5. L/5.
Benzene L75. I /5 L/5. L/5.
Chlorodibromomethane L 75 [ /5 L/5. L/5.
1,1,2-Trichloroethane L/S. L5, L/5. L/5.
2-Chloroethyl vinyl ether L/5. L/5. L75. L/5.
Bromoform L/5. L/5. /5. L/5.
*4-Methyl-2-pentanone LS. LS. L/5. L/5.
*2-Hexanone L/5. L/5. L/5. L/ 5
1,1,2,2-Tetrachloroethane L/5. L/5. L/5. /5
Tetrachloroethylene ' “IL/S. L/5. L/5. L5,
Toluene L/5. L/5. L/5. L/5.
Chlorobenzene L/5. L/5. L/5. L/§.
trans-1,3-Dichloropropene L/5. L/5. L/5. L/S.
Ethy]benzene L/5. L/5: L/5. L/5.
cis-1,3-Dichloropropene L/5. L/5. L/5. LS.,
Styrene L/5. L/5. L/5. L5
0-Xylene : L/5. . L/5, L/5. L/5.
5 6 7 8
Chloromethane LZ5. L/5. L/5. L#S,
Bromomethane L/5. L/5. L/5. L5
Vinyl Chloride L/5. L/5. L/5. L/5.
Chloroethane L/5. L/5. L/5. L/5.
Methylene Chloride 350. 240. 110. 47.
Acrolein L/50. L/50. L/50. L/50.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this comptny or any
S member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This y no resp lity except
77 for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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Certificate

Port of Seattle

*Acetone

Acrylonitrile

*Carbon Disulfide
1,1-Dichloroethylene
1,1-Dichloroethane
trans-1,2-Dichloroethylene
Chloroform

*2-Butanone
1,2-Dichloroethane
1,1,1-Trichloroethane
*Vinyl Acetate
Bromodichloromethane
Carbon Tetrachloride
1,2-Dichloropropane
Trichloroethylene

Benzene
Chlorodibromomethane
1,1,2-Trichloroethane
2-Chloroethyl vinyl ether
Bromoform
*4-Methy1-2-pentanone
*2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene

Chlorobenzene
trans-1,3-Dichloropropene
Ethylbenzene
cis-1,3-Dichloropropene
Styrene

o-Xylene

This report is submitted for the exclusive use of the
;1 member of its staff in connection with the advertisin
for the due performance of Inspection and/or analys

Chemistry Microbiology, and Technical Services

PAGE NO. 9

LABORATORY NO. 8 9 9 6 4

parts per billion (ug/kg), dry basis

5 - 6 7 8
1300. 910. 800. 110.
L/50. L/50. L/50. L/50.

Lr5. L/S5. LS. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/§. L/5. L75.
L/5. LG L/5. L/5.
L/5. LS. 47. L79«
L/5. LAG, L/5. L7S,
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/G. L/5. L75. L/5.
Lf&- L/5. L/5' LiB.
L/5. L78, L/5. L/5.
L/5. L/5. L/5. E/5.
. L%, L/5. L75. L/Ds
L/5. L/5. L/5. /9.
L/5. L/5. L/5. L/5 .
L/5. L/85. L/5. L/5.
LES: L/5- L/5. LSS
L/5. L/5. L/5. L/5.
L/5. L/, L{5s L/5.
L/5. L/5. L/5. L{5
L/5. L/5. L/5. L/5.
L#5. LS. L7/5. L/5.
L /5. L5 L/S. L/S.
L/5. L/6. L3, L/5.
L/S, L#5. LZ/5. L/5.
L/5. L/5. L/5. L/8.
L/5. L/5. Lfa. L/5.
L/5. L/5. L/5. L/ 5

person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
g or sale of any product or process will be granted only on contract. This company accepts no responsibility except
is in good faith and according to the rules of the trade and of science.
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Certificate

Chemistry. Microbiology. and Technical Services

Port of Seattle

pace No. 10

LABORATORY NO. 89964

parts per billion (ug/kg), dry basis

Field Soil Soil Soil

Blank Blank1 Blank? Blank3
Chloromethane L. L/1. L/1. L/1.
Bromomethane L/1. L/1. L/1. L/t,
Vinyl Chloride L/1. LT LA L/1.
Chloroethane L/1. L1 L/1. L/«
Methylene Chloride 10. 9. 9. trace
Acrolein L/10. L/10. L/10. L/10.
*Acetone 10. 14, 10. trace
Acrylonitrile L/10. L/10. L/10. L/10.
*Carbon Disulfide L/ L/1. L/ L/1.
1,1-Dichloroethylene L. L/1. L/1. LS
1,1-Dichloroethane L/1. L/1. L/1. L/1.
trans 1,2-Dichloroethylene LA L/1. L/1. L/ 1.
Ch]oroform L/1. L/1. L/1. Lile
*2-Butanone LT L/1. L/1. L/1.
1,2-Dichloroethane Ly, L/1. L£Ts L/1.
1,1,1-Trichloroethane " L/1. L1 L/1. L/1.
*Vinyl- Acetate LAY L/1. L/1. L/1.
Bromodichloromethane LA L/1. L/1. L/1.
Carbon Tetrachloride L/1. L./1. L/1. L/1.
1,2-Dichloropropane L1 Ll L/1. L1
Tr1ch10roethy1ene L/1. L/1. L/1. L/1.
Benzene /15 L/, L/ T, L/
Chlorodibromomethane L/1. L/1. L/1. L/1 .
1,1,2-Trichloroethane L/1. L/1. L/1. L/1.
2- Ch]oroethy] vinyl ether L/ L/1. L7715 L/1. |
Bromoform L/1. L/ 1. L/1. L/1.
*4-Methyl1-2-pentanone L/1. L/1. L/1. L/1.
*2-Hexanone Lf1s L/ 1. L/1. L/1.
1,1,2,2-Tetrachloroethane L/ L. L/1. L/1.
Tetrach]oroethy]ene L/1. g LA1s L/1.

R e

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
;} Member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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pagEnO. 11

Port of Seattle LABORATORY No. 89964

parts per billion (ug/kg), dry basis

Field Soil Soil Soil

BTank Blank1 Blank?2 Blank3
Toluene L/1. L/1. L/1. L/1.
Chlorobenzene L/1. L/1. L/1. L/1s
trans-1,3-Dichloropropene L/, L/1. L/1, L/ T
Ethylbenzene L/1. L/, [/ L/1.
cis-1,3-Dichloropropene L /% L/ L/t L1
Styrene L/ L/1. L/1. L/1s
o-Xylene L/1. L/1. L/ L/l

parts per billion (ug/kg), dry basis

Extractables (by GC/MS) 1 2 3 4 5

N-nitrosodimethylamine L/200. L/200. L/200. L/200. L/200.
Bis(2-chloroethyl)ether L/200. L/200. L/200. L/200. L/200.
2-Chlorophenol - L/200. L/200. L/200. L/200. L/200.
Phenol- L/200. L. f200, L/200. L/200. L/200.
1,3-Dichlorobenzene L/200. L/200. -L/200. L/200. L/200.
1,4-Dichlorobenzene L/200. L/200. L/200. L/200. L/200.
1,2-Dichlorobenzene L/200. L/200. L/200. L/200. L/200.
815(2 -chloroisopropyl)ether L/200. L/200. L/200. L/200. L/200.
Hexachloroethane L/200. L/200. L/200. L/200. L/200.
N-nitroso-di-n-propylamine L/200. L/200. L1200, L/200. L/200.
Nitrobenzene L/200. L/200. L/200. L/200. L/200.
Isophorone L/200. L/200. L/200. L/200. L/200.
2-Nitrophenol L/200. L/200. L/200. L/200. L/200.
2,4-Dimethylphenol L/200. L/200. L/200. .L/200. L/200.
B1s(2 -chloroethoxy)methane L/200. L/200. L/200. L/200. L/200.
2,4-Dichlorophenol L/200. L/200. L/200. L/200. L/200.
1,2,4-Trichlorobenzene L/200. L/200. L/200. L/200. L/200.
Naphtha]ene 240. 240. L/200. L/200. L/200.
Hexachlorobutadiene L/200. L/200. L/200. L/200. L/200.
4-Chloro-m-cresol L/200. L/200. L/200. L/200. L/200.

I" "‘ This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
B ‘i-ﬂ"" ;s member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This pany accepts no resp bility except
==/ for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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PAGENO. 12

Port of Seattle LABORATORY NO. 89964

parts per billion (ug/kg), dry basis

1 - 3 4 5
Hexachlorocyclopentadiene L/200. L/200. L/200. L/200. L/200.
2,4,6-Trichlorophenol L/200. L/200. L/200. L/200. L/200.
2-Chloronaphthalene L/200. L/200. L/200. L/200. L/200.
Acenaphthylene L/200. 260. L/200. L/200. L/200.
Dimethylphthalate L/200. L/200. L/200. L/200. L/200.
2,6-Dinitrotoluene L/200. L/200. L/200. L/200. L/200.
Acenaphthene 260. L/200. 220. 290. L/200.
2,4-Dinitrophenol L/200. L/200. L/200. L/200. L/200.
2,4-Dinitrotoluene L/200. L/200. L/200. L/200. L/200.
4-Nitrophenol L/200. L/200. L/200. L/200. L/200.
Fluorene 370 . L/200. 220. 250 L/200.
4-Chlorophenyl phenyl ether L/200. L/200. L/200; L/200. L/200.
Diethylphthalate L/200. L/200. L/200. L/200. L/200.
4,6-Dinitro-o-cresol L/200. L/200. L/200. L/200. L/200.
1,2-Diphenylhydrazine L/200. L/200. L/200. L/200. L/200.
4-Bromophenyl phenyl ether L/200. L/200. L/200. L/200. L/200.
Hexachlorobenzene ~L/200. L/200. L/200. L/200. L/200.
Pentachlorophenol L/200. L/200. L/200. L/200. L/200.
Phenanthrene 1100. 680. - 870. 860. 710.
Anthracene 1500. 960. 770. 700. 560.
Dibutylphthalate L/200. L/200. L/200. L/200. L/200.
Fluoranthene 7200. 3200. 2400. 2200. 940.
Pyrene 11000. 2200. 1800. 2100. 5200.
Benzidine L/200. L/200. L/200. L/200. L/200.
Butyl benzyl phthalate L/200. L/200. L/200. L/200. L/200.
Benzo(a)anthracene 2800. 1200. 1200. 1100. 680.
Chrysene 3200. 1800. 1700. 1600. 1200.
3,3'-Dichlorobenzidine L/200. L/200. L/200. .L/200. L/200.
Bis(2-ethylhexyl)phthalate 2500. 2000. 850. 850. 730.
N-nitrosodiphenylamine L/200. L/200. L/200. L/200. L/200.
Di-n-octyl phthalate L/200. L/200. L/200. L/200. L/200.
Benzo(b)fluoranthene L/200. 1800. 1100. 1050. 1800.
Benzo(k)fluoranthene L/200. 1500. 710. 920. 1400.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company Or any
;7 Mmember of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This pany no resp ility except
/ for the due performance of Inspection and/or analysis in good faith and according to the rules of the trade and of science.
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Port of Seattle

LABORATORY NO. 89964

parts per billion (ug/kg), dry basis

1 2 3 4 5
Benzo(a)pyrene 2000. 1700. 1000. 1100. 2000.
Indeno(1,2,3-cd)pyrene 1200. 520. 340. L/200. 620.
Dibenzo(ah)anthracene L/200. L/200. L/200. L/200. L/200.
Benzo(ghi)perylene 1400. 570. 370. L/200. 800.
*Aniline L/200. L/200. L/200. L/200. L/200.
*Benzoic Acid L/200. L/200. L/200. L/200. L/200.
*Benzyl Alcohol L/200. L/200. L/200. L/200. L/200.
*4-Chloroaniline L/200. L/200. L/200. L/200. L/200.
*Dibenzofuran L/200. L/200. L/200. L/200. L/200.
*2-Methylnaphthalene L/200. L/200. L/200. L/200. L/200.
*2-Methylphenol L/200. L/200. L/200. L/200. L/200.
*4-Methylphenol L/200. L/200. L/200. L/200. L/200.
*2-Nitroaniline L/200. L/200. L/200. L/200. L/200.
*3-Nitroaniline L/200. L/200. L/200. L/200. L/200.
*4-Nitroaniline L/200. L/200. L/200. L/200. L/200.
*2,4,5-Trichlorophenol L/200. L/200. L/200. L/200. L/200.

Method

6 7 8 Blank
N-nitrosodimethylamine L/200. L/200. L/200. L/100.
Bis(2-chloroethyl)ether L/200. L/200. L/200. L/100.
2-Chlorophenol L/200. L/200. L/200. L/100.
Phenol L/200. L/200. L/200. L/100.
1,3-Dichlorobenzene L/200. L/200. L/200. L/100.
1,4-Dichlorobenzene L/200. L/200. L/200. L/100.
1,2-Dichlorobenzene L/200. L/200. L/200. -L/100.
B1s(2 -chloroisopropyl)ether L/200. L/200. L/200. L/100.
Hexachloroethane L/200. L/200. L/200. L/100.
N-nitroso-di-n-propylamine L/200. L/200. L/200. L/100.
Nitrobenzene L/200. L/200. L/200. L/100.
Isophorone L/200. L/200. L/200. L/100.

A
} n-=J;k member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This pany
for the due performance of Inspection and/or analysis in good faith and according to the rules of the trade and of science.
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paGENO. 14

Port of Seattle LABORATORY No. 89964

parts per billion (ug/kg), dry basis

Method

6 7 8 Blank
2-Nitrophenol L/200. L/200. L/200. L/100.
2,4-Dimethylphenol L/200. L/200. L/200. L/100.
Bis(2-chloroethoxy)methane L/200. L/200. L/200. L/100.
2,4-Dichlorophenol L/200. L/200. L/200. L/100.
1,2,4-Trichlorobenzene L/200. L/200. L/200. L/100.
Naphthalene L/200, L/200. L/200. L/100.
Hexachlorobutadiene L/200. L/200. L/200. L/100.
4-Chloro-m-cresol L/200. L/200. L/200. L/100.
Hexachlorocyclopentadiene L/200. L/200. L/200. L/100.
2,4,6-Trichlorophenol L/200. L/200. L/200. L/100.
2-Chloronaphthalene L/200. L/200. L/200. L/100.
Acenaphthylene L/200. L/200. L/200. L/100.
Dimethylphthalate L/200. L/200. L/200. L/100.
2,6-Dinitrotoluene L/200. L/200. L/200. L/100.
Acenaphthene L/200. 220. L/200. L/100.
2,4-Dinitrophenol - L/200. L/200. L/200. L/100.
2,4-Dinitrotoluene L/200. L/200. L/200. L/100.
4-Nitrophenol L/200. L/200.  -L/200. L/100.
Fluorene L/200. L/200. L/200. L/100.
4-Chlorophenyl phenyl ether L/200. L/200. L/200. L/100.
Diethylphthalate L/200. L/200. L/200. L/100.
4,6-Dinitro-o-cresol L/200. L/200. L/200. L/100.
1,2-Diphenylhydrazine L/200. L/200. L/200. L/100.
4-Bromophenyl phenyl ether L/200. L/200. L/200. L/100.
Hexachlorobenzene L/200. L/200. L/200. L/100.
Pentachlorophenol L/200. L/200. L/200. L/100.
Phenanthrene 530. 550. 400. -L/100.
Anthracene 780. 420. 430. L/100.
Dibutylphthalate L/200. L/200. L/200. L/100.
Fluoranthene 720. 1100. 530. L/100.
Pyrene 4200. 1900. 2100. L/100.
Benzidine L/200. L/200. L/200. L/100.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this complnv or any
;4 Member of its staff in connection with the advertising or sale of any product or process will be granted only on . This pany no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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PAGE NO. 15

Port of Seattle LABORATORY NO. 89964

parts per billion (ug/kg), dry basis

. Method

6 7 8 Blank
Butyl benzyl phthalate L/200. L/200. L/200. L/100. |
Benzo(a)anthracene 590. 770. 430. L/100.
Chrysene 1100. 1300. 890. L/100.
3,3'-Dichlorobenzidine L/200. L/200. L/200. L/100.
Bis(2-ethylhexyl)phthalate 440. 1200. 300. L/100.
N-nitrosodiphenylamine L/200. L/200. L/200. L/100.
Di-n-octyl phthalate L/200. L/200. L/200. L/100.
Benzo(b)fluoranthene 2000. 1100. 1200. L/100.
Benzo(k)fluoranthene 1400. 990. 870. L/100.
Benzo(a)pyrene 2400. 1000. 1200. L/100.
Indeno(1,2,3-cd)pyrene 660. 310. 360. L/100.
Dibenzo(ah)anthracene L/200. L/200. L/200. L/100.
Benzo(ghi)perylene 750. 340. 390. L/100.
*Aniline L/200. L/200. L/200. L/100.
*Benzoic Acid L/200. L/200. L/200. L/100.
*Benzyl Alcohol - L/200. L/200. L/200. L/100.
*4-ChToroaniline L/200. L/200. L/200. L/100.
*Dibenzofuran L/200. L/200. -L/200. L/100.
*2-Methylnaphthalene L/200. L/200. L/200. L/100.
*2-Methylphenol L/200. L/200. L/200. L/100.
*4-Methylphenol L/200. L/200. L/200. L/100.
*2-Nitroaniline L/200. L/200. L/200. L/100.
*3-Nitroaniline L/200. L/200. L/200. L/100.
*4-Nitroaniline L/200. L/200. L/200. L/100.
*2,4,5-Trichlorophenol L/200. L/200. L/200. L/100.

N This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
;7 Member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
7 for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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PAGE NO. 16

Port of Seattle LABORATORY NO. 89964

parts per billion (ug/kq)

Pesticides (by GC/ECD) 1 2 3 4 5
alpha-BHC L/1. L/1. L/1. L/1. L#1.
beta-BHC LY L/1. L/1. L/1. L/1.
delta-BHC L/1. L/1. LA L/1. L/1.
gamma-BHC (1lindane) L/ L/1. L/1. L/1. L/1.
heptachlor L/1. L/1. L/1. L/1. L/1<
aldrin L/1. 19. L/1. LT Ll
heptachlor epoxide L/1. L/ . L/1. L/ L/1.
dieldrin L s L/Ts L1, L/1. L/1.
4,4'-DDE 42. L/1. L/1. 33. L/1.
4,4'-DDD 39. 47. 4. 13 24.
endosulfan sulfate Ll L/1. L/1. L/1. L/1.
4,4'-pDT Llls LA, L/1. L/1. L/1.
chlordane L/1. L/1. L/1. L/1. L/1.
alpha endosulfan L/1. L1 L/l L/1. L/1s
beta endosulfan L/1. L/1. L/1. L/1. L/1.
endrin L/1. L 1w L/1. L/1. L/1.
endrin aldehyde ' L/1. L/1a L/1. L/1. L/1.
toxaphene L/50s L/50. L/50. L/50. L/50.
PCB 1016 L/20. L/20. - L/20. L/20. L/20.
PCB 1221 L/20. L/20. L/20. L/20. L/20.
PCB 1232 L/20. L/20. L/20. L/20. L/20.
PCB 1242 L/20. L/20. L/20. L/20. L/20.
PCB 1248 L/20. L/20. L/20. L/20. L/20.
PCB 1254 L/20. L/20. 140. L/20. 200.
PCB 1260 2500. 420. L/20. 750, L/20.
Method
6 7 8 - Blank

alpha-BHC L/1. LA, L/1. L1

beta-BHC L/1. L7, L/1. L/1.

delta-BHC L/1. LA T L/1. L/1.

gamma-BHC (1indane) L/1. L/1. L/1. L/1.

heptachlor L/1s L/1. L/1. L/1.

\ X This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this comptn_y or any
;) member of its statf in connection with the advertising or sale of any product or process will be granted only on contract. This y PLs NO resp lity except
- for the due performance of Inspection and/or analysis in good faith and according to the rules of the trade and of science.
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pageno. 17

Port of Seattle LABORATORY NO. 89964 |

parts per billion (ug/kg)

_ Method
6 7 8 Blank
aldrin L/1. |45 R L/ L/1.
heptachlor epoxide L/7T. L/ L /T L /1
dieldrin L/1 . L/1. L/ L/1.
4,4'-DDE 4 L/1. L/1. L/,
4,4'-pDD 11 22. 19. L/
endosulfan sulfate L/, L/ L/1. L/
4,4'-DDT L1 L/1. L/l L/1.
chlordane L/ L/1. L/1. L/1.
alpha endosulfan L/1. L/1. L/1. L/1.
beta endosulfan L/1. L/1. L/, L b
endrin L/1. L/1. L/1. L/1.
endrin aldehyde L/ T WP L/1. L/1.
toxaphene L/50. L/50. L/50. L/50.
PCB 1016 L/20. L/20. L/20. L./20
PCB 1221 L/20. L/20. L/20. L /205
PCB 1232 L/20. L/20. L/20. L/20.
PCB 1242 L/20: L/20. L/20. L/20.
PCB 1248 L/20. L/20. ~ L/20. L/20.
PCB 1254 140. 160. 100. L/20.
PCB 1260 L/20. L/20: L/20. L/20.

S This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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WATER ANALYSES

Prior to filtering, samples were tested as follows:

9 10 11 12 13

Turbidity,

Nephelometer Units 0.4 0.5 0.2 0:3 0.2
Samples were then filtered and preserved and tested as shown: -
Salinity, parts per ,

thousand 27.88 26.98 28.31 28.62 28.31

Samples were analyzed for priority pollutants in accordance with Test Methods

for Evaluating Solid Waste, (SW-846), U.S.E.P.A., 1982, Methods 8240 (volatile
organics), 8270 (semi-volatile extractables), 8080 (pesticides and PCB's), 9010
(cyanide), and the 7000 series (metals analysis). Phenol analysis was in accordance
with Method 420.2, Methods for Chemical Analysis of Water & Wastes, U.S.E.P.A.,
March, 1979.

Inorganics parts per billion (ug/L)
Method
9 10 11 12 13 Blank
Antimony L/5. L/5. L/5. L5, L/5. L/5.
Arsenic L/5. L/5. L/5 L/5. L/5. L/5S.
Beryl1lium L/1. L/1. L/1. L/1. L/1s i
Cadmium L/2. L/2. L/2. L/Z. L/2. L/2.
Chromium 22. 23. 22. 20. 24. L/2.

T .'\‘ This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
i} member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This pany no responsibility except
=/~ for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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parts per billion (ug/L)

LABORATORY NO. 89964

Method
9 10 11 12 13 Blank
Copper L/5. /5% L/5. L/5s /5. 10.
Lead L5 L/5 12/15). L /5 L/5- L/§.
Mercury L/2. L/2. L/, L/Za LIZ. L/2.
Nickel L/5. L/9. L/5. L/5. LZ5. L75s
Selenium LIS, LA L/5. L/5. L/5: L/5.
Silver 3. 2 L/2. L/2. L/2. L/2.
Thallium L/500. L/500. L/500. L/500. L/500. L/500.
Zinc L/5. L/5. L75. L/5. L5 30.
Total Cyanide LfS. L5 L/5. L/5. L5 Li5.
Total Phenol Lf5, 6. L/5. L/5 L/5. L/5.
Volatile Organics (by GC/MS) parts per billion (ug/L)
Field
9 10 11 12 13 Blank
Chloromethane L/1a L/1. L/ L/1. L/1. L/1.
Bromomethane L/1. L/1. L/1. L/1. L/1. L/1.
Vinyl Chloride L/1. L/ L/1. L/1. L/1. L1
Chloroethane L/1s L/1. L/1. L/1. L/1. L/1.
Methylene Chloride trace2 trace2 trace2 trace? trace? 0%
Acrolein L/10. L/10. L/10. L/10. L/10. L/10.
*Acetone trace2 trace2 trace? trace?2 trace? 10.
Acrylonitrile L/10. L/10. L/10. L/10. L/10. L/10.
*Carbon Disulfide L/1. L/ L/1. L/1. L/1. L/1.
1,1-Dichloroethylene L/1. L/1 L/1. L/ Te L/1. L/1.
1,1-Dichloroethane L/ L/1. L/1. L/1. L/1% L/1.
trans- 1,2-Dichloroethylene L/1s L/1. L/1. i, L/1. L/1.
Ch]oroform L/1. L#1. L/1. L/1. L/1. L/1.
*2-Butanone L/1. L/1. L/1. L/1. L/1. L.
1,2-Dichloroethane L/ . L/1. LFY. L/1. L/ L/1.
1,1,1-Trichloroethane i L/1. L/1. L/1. L/1. L/1.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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parts per billion (ug/L)

Field
9 10 11 12 13 Blank
*Vinyl Acetate L/1. bl L/1. L/1. L/1. L£Ts
Bromodichloromethane L/ L/ s L/1. L/ s L/1s L/1.
Carbon Tetrachloride L/ L/ LT, L1 L/1. L/
1,2-Dichloropropane L/1. L/1. L/1. L/1. L/1. L/1.
Trichloroethylene L1 L/1. L/1. L/1. L/1. L/1.
Benzene L/1. L. L/1. L/ L/1. L/1.
Chlorodibromomethane L/1. L/ L/1s L/%s L/ L/1.
1,1,2-Trichloroethane L/1. L/, L/ L/1. L/1. L/
2-Chloroethyl vinyl ether L/1. L/1. L71 L/1. L1 s LM
Bromoform L/1s L/, L/1. L/1. L/ 1. L/1 ..
*4-Methyl-2-pentanone P L/1. L/1. LS. L/1. L/1.
*2-Hexanone /1. L/1. L/1. L/1. L/1. L/«
1,1,2,2-Tetrachloroethane L/1. L/ L/1. L/ L/ L/1s
Tetrachloroethylene L/1. L/1. L1 L/1. L/1. L/1.
Toluene L/1. /1. L/1s L/1. L/1. L/1.
Chlorobenzene L/1. L/1. L/1. L/1. L/1. L/1.
trans-1,3-Dichloropropene L/1. L LI /1 - Li. L/1.
Ethy]benzene LS, L/1. L/, LI, Ll L/1.
cis-1,3-Dichloropropene Lit. . 'L L/1. L/1. L71. L/1.
Styrene L/1. L/1. L/1. L /1. L/1. L/1s
o-Xylene L/1. L/1. L/1. Lf1. L/t L/1.
Extractables (by GC/MS) parts per billion (ug/L)
Method
9 10 11 12 13 Blank
N-nitrosodimethylamine L/1. L1, L/1. L#1 L/1. L/1.
Bis(2-chloroethyl)ether L/1. L/1. L/1. LT s L/1. L/1.
2-Chlorophenol L/1. L1, L/1. 1L/1. L/1. L/1.

ot

ST
! )
. ,'
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parts per billion (ug/L)

Method

9 10 11 12 13 Blank

Phenol L/1. LLT. L/ L/1. L/1. L/1.
1,3-Dichlorobenzene L/l L/1. L/1. L/1. il L/1.
1,4-Dichlorobenzene LT L/1. L/1. I L/ L4/
1,2-Dichlorobenzene L/1. L/1. L/1. L/1. L/1. L/1.
Bis(2-chloroisopropyl)ether L/1. L/1. L/1. L7 L/1. L/1.
Hexachloroethane L/1. L/1. /1 L/1. L/1. L/
N-nitroso-di-n-propylamine L/1. L/1. L/1. L/1. L/1. L/1.
Nitrobenzene L1 L/1. L/1. L/ L/1. L/
Isophorone L/1. L/1. L/1. i L/1. L/1.
2-Nitrophenol L/1. L/1. L/1. 5 P L/1. L.
2,4-Dimethylphenol L/1. L/1. L/1. L/1. L/1. L/3s
Bis(2-chloroethoxy)methane L{1s L/1. L/1. L/1. L/1. L/1.
2,4-Dichlorophenol L/1. L/ L/1. LA L/1. L/1.
1,2,4-Trichlorobenzene L/1. L/1. L/1. L/1. L/1. L/ s
Naphthalene L. L/1. L/1. L/1. L/1. L/1.
Hexachlorobutadiene LfTs L/ L/1. L/1. L/1. L/1.
4-Chloro-m-cresol L/1. L/1. L/1. L/1. L/1. L/1.
Hexachlorocyclopentadiene L/1. L/7T. L1 L/1. L/1. L1
2,4,6-Trichlorophenol L/1. . L/1. L/1. L/1. L/1. L/1.
2-Chloronaphthalene L/1. L/1. L/1. L1, L/1. L71,
Acenaphthylene L/ L/1. L/1s L/7- L/1. L/1.
Dimethylphthalate L/1. LT L/1s L/1. L/1. L/1.
2,6-Dinitrotoluene LFTs L/1. L/1. L/1. L/1. .
Acenaphthene LA L/1. L/1. L L/1. L/1.
2,4-Dinitrophenol L/1. L/1. L/1. L/1. L/1. L/1.
2,4-Dinitrotoluene L/1. L/ L/1. L/1. L/1. L/1.
4-Nitrophenol L/1. L/1. L/1. L/1. L/1. L/1.
Fluorene L/1. L/1. L/1. L/1. L/1s L/1.
4-Chlorophenyl phenyl ether L/1. L/1. L1 L/1. L/1. L/1.
Diethylphthalate L/1. L/1. L/1. L/1. L/1. L/1.
4,6-Dinitro-o-cresol LT L/1. L/1. L/1. L/1. L/1.
1,2-Diphenylhydrazine L/1. L/1. L7171 L/ 1s L/ L/1.
4 No\.  This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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parts per billion (ug/L)

Method

9 10 11 12 13 Blank

4-Bromophenyl phenyl ether L/1. L/1. LA . L/1. L/1. L/1.
Hexachlorobenzene L1 LS. Lits L/1. L/1. Lf1.
Pentachlorophenol L/ L/1s L/1. L1 L/ . L/
Phenanthrene L/1. L/1. L/1. L/1. L/1« L/1.
Anthracene L/1. L/1. L/1. L/1. L1 L/1.
Dibutylphthalate L1, L/1. L1 L/ . LS LT
Fluoranthene L/ L/1. L. L /1L L/ L/
Pyrene L/1s L/1. L/1. L/1. L/1. L/1.
Benzidine L/1. L/1. LY L/ L/1. L/1.
Butyl benzyl phthalate L/1. L/ L/1s L/1. - L/1. L/1.
Benzo(a)anthracene L/1. L/1. L/1. L/1. L/1. L/1.
Chrysene L/1. L/1. L/1. L1 L/1 L/1:
3,3'-Dichlorobenzidine L/1. L/1. L1, L/1. L/1. L/1.
Bis(2-ethylhexyl)phthalate L/1. L/1. L/1. L/1. L/1. L/1.
N-nitrosodiphenylamine L/1s L/1. L/1. L/1. L/1. L/
Di-n-octyl phthalate L/1. L/1. L/1. L/1. L/1. L/1.
Benzo(b)fluoranthene L/1. L/1. L/1. L & 71 L/1.
Benzo(k)fluoranthene . L. L41. L/1. L/1. L/1. L/1.
Benzo(a)pyrene LY. = Lft. L/1. L/1. L/1. L/1.
Indeno(1,2,3-cd)pyrene L/1. L/1. L/1. L/1. L/1. L/1.
Dibenzo(ah)anthracene L/1. L/1. L1, L/1. L/1. L/1.
Benzo(ghi)perylene L/ L/1. L/1. L/ L/, L/1.
*Aniline L/1. L1, L/1. LIt LA, L7
*Benzoic Acid L/1. L/l L/1. L/1. L/1. L/1.
*Benzyl Alcohol L/1. L/1. L/1. L/1. /AL L/1.
*4-Chloroaniline L/1. L/1. L/1. L L/1. L/1.
*Dibenzofuran L/ L/1. L/1. L/Y. L/1. L7
*2-Methylinaphthalene L/1. L/1. L/1. L/1. L/1. L/1.
*2-Methylphenol L« L/1. L/1. L/1. L/1. L/1.

.\ This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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parts per billion (ug/L)

Method
9 10 11 12 13 Blank
*4-Methylphenol L/1. L/t L/1. L/1. L/1. L/1.
*2-Nitroaniline L/ L/1. L/1. L1 L/ L/1.
*3-Nitroaniline L/1. L/1. L/1. L. L/1. L/1.
*4-Nitroaniline L/1. L/1. L/1. L/1. L/1. L/
*2,4,5-Trichlorophenol LA L/1. L/1. L/1. L/1. L/
Pesticides (by GC/ECD) parts per billion (ug/L)
Method
9 10 11 12 13 Blank
alpha-BHC L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
beta-BHC L/0.01 L/0.017 L/0.01 L/0.01 L/0.01 L/0.01
delta-BHC L/0.01 L/0.017 L/0.01 L/0.01 L/0.01 L/0.01
gamma-BHC (1indane) L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
heptachlor L/0.01 L/0.017 L/0.01 L/0.01 L/0.01 L/0.01
aldrin : L/0.01 . L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
heptachlor epoxide L/0.01 L/0.017 L/0.01 L/0.01 L/0.01 L/0.01
dieldrin L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.07
4,4'-DDE L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
4,4'-DDD L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.07
endosulfan sulfate L/0.017 L/0.017 L/0.01 L/0.01 L/0.01 L/0.01
4,4'-DDT L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.07
chlordane L/0.01 L/0.017 L/0.01 L/0.01 L/0.01 L/0.07
alpha endosulfan L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
beta endosulfan L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
endrin L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
endrin aldehyde L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
toxaphene L/1.0 L/1.0 L/1.0  L/1.0 L/1.0  L/1.0

{//~\) This report is submitted for the excluswe use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this compary or any
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parts per billion (ug/L)

Method

9 10 11 12 13 Blank

PCB 1016 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2

PCB 1221 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2

PCB 1232 L/D.2 Lf0.2 L/0.2 L/0.2 L/0.2 L/0.2

PCB 1242 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2

PCB 1248 L/0.2 L/0.2 /0.2 L/0.2 L/0.2 L/0.2

PCB 1254 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2

PCB 1260 L/0.2 L/0.2 L/0.2 L70.2 L/0.2 L/0.2
Key

L/ indicates "less than" .

* indicates Additional compounds from the EPA's Hazardous Substances List.
tracel indicates a number between 1-10 ug/kg.

trace2 indicates a number between 2-10 ug/L.

Respectfully submitted,

Laucks Testing Laboratories, Inc.

1) Qo)

J/ M. Owens
'

= '\ This report is submitted for the exclusve use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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APPENDIX A
Spike Quality Control Report, Inorganics
parts per million (mg/kg), dry basis
Sample Spike Sample & Spike %
Sample Analyte Found Level Found Recovery
6 Silver 2k 2.4 4.1 79.
6 Cyanide L/0.5 2.1 1.0 48.
6 Arsenic 14.6 2.5 17.0 96.
6 Phenol L/0.5 2.9 3.0 103.
6 Cadmium 1.8 0.5 2.3 100.
6 Selenium 0.7 2.5 3.2 100.
6 Antimony L/2. 10. 4.1 41.
6 Beryllium 0.3 0.5 0.9 120.
6 Copper 100. 100 210. 110,
6 Lead 180. 250. 450. 108.
6 Nickel 60. 50. 115. 110.
6 Thallium L/0.5 2.5 2.5 100.
6 Zinc 230 100. . 330. 100.
6 0il & Grease 0.91 . 1.00 1.94 103.
6 TOH L/15. 54. 57 . 106.
6 Mercury 2.1 £ 4.8 130.
parts per million (mg/L)

6 Arsenic LJ0.2 1.0 1.0 100.
6 Barium 0.3 1.0 12 90.
6 Cadmium 0.02 1.0 0.99 97.
6 Chromium L/0.1 1.0 0.9 90.
6 Lead 0.1 1.0 1.1 100.
6 Selenium L/0.2 1.0 1.0 100.
6 Silver L/0.1 1.0 0.3 30.
6 Mercury L/0.005 0.25 0.28 112.

s .’t‘ This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except

for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

Lacngrl, Fe s rad i A s wl o




Laucks

Testing Laboratories, Inc. Certificate

940 South Harney Street. Seattle. Washington 98108  (206) 767-5060
Chemistry Microbiology. and Technical Services

PAGENO. 26

Port of Seattle LABORATORY NO. 89964

APPENDIX B

Spike Quality Control Report, Organics

Sample Spike Spike % Control
Sample Analyte Found Level Found Recovery Limits

parts per billion (ug/kq)

6 MS Lindane L/1. 8.0 7.0 87.5 46-127
Heptachlor Li - 8.0 13.8 173 35-130*
Aldrin L/ 8.0 16.7 196. 34-132
Dieldrin L/1. 20.0 26.2 131. 31-134
Endrin L/1. 20.0 28.4 145. 42-139
DDT L/1. 20.0 184. 920 23-134*

parts per billion (ug/L)

11 MS Lindane L/0.01 0.0667 0.0470 70.4 46-127.
Heptachlor L/0.01 0.0667 0.0694 104. 34-130
Aldrin L/0.01 .0.0667 0.0598 89.6 34-132
Dieldrin L/0.01 0.167 0.145 86.9 31-134
Endrin L/0.01 0.167 0.128 76.8 42-139
DDT L/0.01 0.167 0.182 109. 23-134

8 MS 2,4-D L/0.001  0.02 0.0206 103. Kok
2,4,5-Tp L/0.0017  0.01 0.00923 82.3 *k

8 MSD 2,4-D L/0.007  0.02 0.0181 90.3 Xk
2,4,5-TP L/0.001 0.01 0.00830 83.0 *&

6 MS Endrin L/0.0007 0.00050 0.00044 87.7 56-121

*

Matrix interference
** none established

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
1L member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This pany Pts NO resp ility except
- for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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APPENDIX C
\

Matrix Spike/Matrix Spike Duplicate Report

parts per billion (ug/L)

Spike Sample MS %
Sample Analyte Added Result Result Rec
1 Cyanide 50. L/S, 56. 112.
11 Chromium 10. 22. 31. 90.
1 Mercury 100. L/2. 98. 98.
1 Phenol 50. L/5, 54. 108.
11 Selenium 20. L/5. 20, 100.
11 Arsenic 20. L/5. 25, 125.
1 Antimony 50. L/5. 45, 90.
11 Thallium 2500. L/500. 1400. 56.
11 Cadmium 25. L/2. 21. 84.
1 Lead 25, . L. 25. 100.
11 Silver - 25, _ L/2. 26. 104.
1 Zinc 25, L/5. 21 84.
1 Copper 29, L/S. 26. 104.
1 Nickel 25, L/5- 20. 80.
1" Beryllium 10. L/1. 9. 90.

N This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this oompnnly or any
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APPENDIX D
Surrogate Recovery Quality Control Report
Listed below are surrogate (chemically similar) compounds utlized in the analysis
of volatile and organic compounds. The surrogates are added to every sample prior
extraction and analysis to monitor for matrix effects, purging efficiency, and

sample processing errors. The control limits represent the 95% confidence interval
established in our laboratory through repetitive analysis of these sample types.

parts per billion (ug/kg)

Spike Spike % Control

Sample No. Surrogate Compound Level Found Recovery Limit
1 d4-1,2-Dichloroethane  461. 329. 71.4 50-160
d8-Toluene 461. 458. 99.3 50-160

p-Bromof luorobenzene 461. 447, - 97.0 50-160

2 d4-1,2-Dichloroethane  303. 215 70.8 50-160
d8-Toluene 303. 297. 97.9 50-160

p-Bromof luorobenzene 303. 285. 94.1 50-160

3 d4-1,2-Dichloroethane . 369. 263. 71.2 50-160
d8-Toluene 369. 364. 98.7 50-160

p-Bromof luorobenzene 369. 343. 92.9 50-160

4 d4-1,2-Dichloroethane  311. 221. 71.1 50-160
d8-Toluene 311 299. 96.3 50-160

p-Bromof luorobenzene 311. 285. 91.7 50-160

5 d4-1,2-Dichloroethane  413. 294, 11 50-160
d8-Toluene 413. 402. 97.3 50-160

p-Bromof luorobenzene 413. 366. 88.6 50-160

6 d4-1,2-Dichloroethane  283. 199. 70.3 50-160
d8-Toluene 283. 274. 96.8 50-160

p-Bromof luorobenzene 283. 248. 87.5 50-160

"\ This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this oomptnv or any
AL ag« member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This pany pts NO resp ility except
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Spike Spike % Control
Sampie No. Surrogate Compound Level Found Recovery Limit
7 d4-1,2-Dichloroethane  225. 155. 69.0 50-160
d8-Toluene 225. 217 96.5 50-160
p-Bromof luorobenzene 225, 198. 87.9 50-160
8 d4-1,2-Dichloroethane  147. 103. 69.8 50-160
d8-Toluene 147. 141. 95.7 50-160
p-Bromof luorobenzene 147. 131. 88.8 50-160
6 MS d4-1,2-Dichloroethane  338. 243. 71.9 50-160
d8-Toluene 338. 319. 94.4 50-160
p-Bromof luorobenzene 338. 320. 94.7 50-160
method blank  d4-1,2-Dichloroethane 50+ 35.9 2718 50-160
soil 1 d8-Toluene 50. 48.0 96.0 50-160
p-Bromof luorobenzene 50. 46.7 93.4 50-160
method blank  d4-1,2-Dichloroethane 50. 35.5 71.0 50-160
soil 2 d8-Toluene 50. 47.7 95.4 50-160
p-Bromof Tuorobenzene 80, 47.2 94.4 50-160
method blank  d4-1,2-Dichloroethane 50. 35.4 70.8 50-160
soil 3 d8-Toluene 50. 48.5 97.0 50-160
p-Bromofluorobenzene 50. 46.7 93.4 50-160

parts per billion (ug/L)
Spike Spike % Control
Sample No. Surrogate Compound Level Found Recovery Limit
9 d4-1,2-Dichloroethane 50. 48.7 97.4 77-120
d8-Toluene 50. 47.7 95.4 86-119
p-Bromof luorobenzene 50. 48.0 96.0 85-121

member of its staff in connection with the advertisi
for the due performance of inspection and/or anal
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parts per billion (ug/L)

Spike Spike % Control

Sample No. Surrogate Compound Level Found Recovery Limit
10 d4-1,2-Dichloroethane 50. 49.2 98.4 77-120
d8-Toluene 50. 48.7 97.4 86-119

p-Bromof luorobenzene 50. 48.4 96.8 85-121

M d4-1,2-Dichloroethane 50. 48.9 97.8 77-120
d8-Toluene 50. 47.5 95.0 86-119

p-Bromof luorobenzene 50. 48.2 96.4 85-121

12 d4-1,2-Dichloroethane 50. 49.1 98.2 77-120
d8-Toluene 50. 48.9 97.8 86-119

p-Bromof luorobenzene 50. 48.9 97.8 85-121

13 d4-1,2-Dichloroethane 50. 50.6 101.2 77-120
d8-Toluene 50. 47.9 95.8 86-119

p-Bromof luorobenzene , 50. 48.4 96.8 85-121

Method Blank  d4-1,2-Dichloroethane 50. 49.4 98.8 77-120
d8-Toluene 50. 48.0 96.0 86-119

p-Bromof Tuorobenzene 50. 47.7 95.4 85-121

Field Blank d4-1,2-Dichloroethane 50 45 .4 90.8 77-120
; d8-Toluene 50. 47.4 94.8 86-119
p-Bromof luorobenzene 50. ° . 46.3 92.6 85-121

11 MS d4-1,2-Dichloroethane 50. 45.2 90.4 77-120
d8-Toluene 50. 47 .1 94.2 86-119
p-Bromofluorobenzene 505 48.7 97.4 85-121

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the namo of this comp-!‘y or any
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Sample No.

LABORATORY N0. 89964

parts per billion (ug/kg)

Surrogate Compound

1

2-Fluorophenol
2-Fluoroaniline
d5-Phenol
2-Bromophenol
d5-Nitrobenzene
2-Fluorobiphenyl
2,4,6-Tribromophenol
d14-p-Terphenyl

2-Fluorophenol
2-Fluoroaniline
d5-Phenol
2-Bromophenol
d5-Nitrobenzene
2-Fluorobipheny]
2,4,6-Tribromophenol
d14-p-Terphenyl

2-Fluorophenol
2-Fluoroaniline
d5-Phenol
2-Bromophenol
d5-Nitrobenzene
2-Fluorobipheny1
2,4,6-Tribromophenol
d14-p-Terphenyl

2-Fluorophenol
2-Fluoroaniline
d5-Phenol
2-Bromophenol
d5-Nitrobenzene
2-Fluorobiphenyl
2,4,6-Tribromophenol
d14-p-Terphenyl

Spike Spike
Level Found
4004. 3086.
2008. 433.
4000. 3233.
4000. 3124.
1996. 1501.
2004. 1687.
4000. 3890.
2000. 2072.
4004. 4082.
2008. 228.
4000. 4088.
4000. 4048.
1996. 1936.
2004. 2220.
4000. 4008.
- 2000. 1502.
4004. 2778.
2008. 368.
4000. 2560.
4000. 2542.
1996. 1278
2004. 1694.
4000. 3028.
2000. 1134.
4004 . 2923.
2008. 322 .
4000. 2680.
4000. 2580.
1996. 1337 .
2004. 1705.
4000. 3368.
2000. 1270.

'; member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

% Control
Recovery Limit
771 24-133
21.6 -—--
80.8 20-122
78.1 -
78.2 20-140
84.2 20-140
97.3 10-114
104. 20-150
102. 24-133
11.4 ---
102. 20-122
101. ---
97.0 20-140
11. 20-140
100. 10-114
75.1 20-150
69.4 24-133
18.3 ---
64.0 20-122
63.6 -—
64.0 20-140
84.5 20-140
75.7 10-114
56.7 20-150
-73.0 24-133
16.0 -—-
67.0 20-122
64.5 -—-
67.0 20-140
85..1 20-140
84.2 10-114
63.5 20-150

pts no
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Sample No.
5

parts per billion (ug/kg)

Spike
Surrogate Compound Level
2-Fluorophenol 4004.
2-Fluoroaniline 2008.
d5-Phenol 4000.
2-Bromophenol 4000.
d5-Nitrobenzene 1996.
2-Fluorobiphenyl 2004.
2,4,6-Tribromophenol 4000.
d14-p-Terpheny] 2000.
2-Fluorophenol 4004.
2-Fluoroaniline 2008.
d5-Phenol 4000.
2-Bromophenol 4000.
d5-Nitrobenzene 1996.
2-Fluorobiphenyl 2004.
2,4,6-Tribromophenol 4000.
d14-p-Terpheny] 2000.
2-Fluorophenol 4004.
2-Fluoroaniline 2008.
d5-Phenol 4000.
2-Bromophenol 4000.
d5-Nitrobenzene 1996.
2-Fluorobiphenyl 2004.
2,4,6-Tribromophenol 4000.
d14-p-Terphenyl 2000.
2-Fluorophenol 4004.
2-Fluoroaniline 2008.
d5-Phenol 4000.
2-Bromophenol 4000.
d5-Nitrobenzene 1996.
2-Fluorobiphenyl 2004.
2,4,6-Tribromophenol 4000.
d14-p-Terpheny]l 2000.

PAGE NO. 32

LABORATORY NO. 8 9 9 6 4

Spike % Control
Found Recovery Limit
3478. 86.9 24-133
540. 26.9 ---
3548. 88.7 20-122
3428. 85.7 ---
1528. 76.6 20-140
1896. 94.6 20-140
3206. 80.2 10-114
2034. 102. 20-150
3203. 80.0 24-133
273 13.6 -—-
3140. 78.5 20-122
3000. 75.0 ---
1609. 80.6 20-140
1862. 92.9 20-140
3180. 79.5 10-114
1590. 79.5 20-150
3312« 82.7 24-133
258. 12.8 s
3306. 82.7 20-122
3132 78.2 ——=
1530. 76.7 20-140
1894. 94.5 20-140
3402. 85.1 10-114
1532. 76.6 20-150
5054. 126. 24-133
500. 24.9 -
4894 . 122. 20-122
4744, 119. ===
2360. 118. 20-140
2828. 141. 20-140
5290. 132. 10-114
2064 . 103. 20-150

3:{ member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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parts per billion (ug/kq)

Spike Spike % Control
Sample No. Surrogate Compound Level Found Recovery Limit
6 MS 2-Fluorophenol 4004. 4040. 101, 24-133
2-Fluoroaniline 2008. 582. 29.0 ---
d5-Phenol 4000. 4030. 101. 20-122
2-Bromophenol 4000. 3928. 98.2 -
d5-Nitrobenzene 1996. 1814. 90.9 20-140
2-Fluorobiphenyl 2004. 2240. 112 20-140
2,4,6-Tribromophenol 4000. 4132. 103. 10-114
d14-p-Terpheny] 2000. 2500. 125. 20-150
Method Blank  2-Fluorophenol 4004. 3686. 92.1 24-133
2-Fluoroaniline 2008. 1268. 63.1 ---
d5-Phenol 4000. 3842. 96.1 20-122
2-Bromophenol 4000. 3485. 87.1 ---
d5-Nitrobenzene 1996. 1744, 87.4 20-140
2-Fluorobiphenyl 2004. 1785. 89.1 20-140
2,4,6-Tribromophenol  4000. 4149. 104. 10-114
d14-p-Terpheny] 2000. 1482. 74 .1 20-150

parts per billion (ug/L)

9 2-Fluorophenol 102.1 48.2 47.2 23-121

~ 2-Fluoroaniline 51.2 20.0 39.0 He=
d5-Phenol 102.0 . 42 .1 41.2 15-103

2-Bromophenol 102.0 48.3 47.4 Sy
d5-Nitrobenzene 50.9 oy 1% 5 41.2 41-120
2-Fluorobiphenyl 51.1 23:4 45.9 44-119
2,4,6-Tribromopheno]l 102.0 81.5 -79.9 10-130
d14-p-Terphenyl 51.0 22.6 44 .4 33-128

TN
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parts per billion (ug/L)

Spike Spike % Control
Sample No. Surrogate Compound Level Found Recovery Limit
10 2-Fluorophenol 102.1 57 .2 56.0 23-121
2-Fluoroaniline 51 .2 37.4 730 -
d5-Phenol 102.0 61.8 60.6 15-103
2-Bromophenol 102.0 74.6 73.2 ---
d5-Nitrobenzene 50.9 39.0 76.5 41-120
2-Fluorobipheny] 51.1 43.2 84.5 44-119
2,4,6-Tribromophenol 102.0 87.3 85.6 10-130
d14-p-Terphenyl 51.0 36.3 Mad 33-128
M 2-Fluorophenol 133.5 74.0 55.5 23-121
2-Fluoroaniline 66.9 40.3 60.3 ---
d5-Phenol 133:3 65.7 49.3 15-103
2-Bromophenol 133.3 90.2 67.6 ---
d5-Nitrobenzene 66.5 50.2 75.4 41-120
2-Fluorobiphenyl 66.8 57.0 85.3 44-119
2,4,6-Tribromophenol 133.3 116.5 87.4 10-130
d14-p-Terpheny]l - 66.7 50.4 75.6 33-128
12 2-Fluorophenol 102.1 -0. 0. 23-121
2-Fluoroaniline 512 33.5 65.4 ---
d5-Phenol 102.0 0. 0. 15-103
2-Bromophenol 102.0 O 0s -
d5-Nitrobenzene 50.9 33.1 65.0 41-120
2-Fluorobiphenyl 51.1 . 39.3 76.9 44-119
2,4,6-Tribromophenol 102.0 69.7 68.3 10-130
d14-p-Terpheny]l 51.0 32:2 63.2 33-128
13 2-Fluorophenol 103.2 44 .6 43.3 23-121
2-Fluoroaniline 51.8 30.1 58.1 ==
d5-Phenol 103.1 36.6 35.5 15-103
2-Bromophenol 103.1 53.1 51.5 -
d5-Nitrobenzene 51.4 30.3 59.0 41-120
2-Fluorobiphenyl 51.6 37 .2 72.0 44-119
2,4,6-Tribromophenol 103.1 65.4 63.4 10-130
d14-p-Terphenyl 51.5 32.4 62.9 33-128

AN This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company of any
;4 Mmember of its statf in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
“for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

e e O i I I A



Laucks

Testing Laboratories, Inc Certificate

940 South Harney Street. Seattle. Washington 98108 (206) 767- 5060
Chemistry. Microbiology. and Technical Services

PAGE NO. 3 5

Port of Seattle HARCEATORYINE 80054

parts per billion (ug/L)

Spike Spike % Control |

Sample No. Surrogate Compound Level Found Recovery Limit ?

11 MS 2-Fluorophenol 133.5 61.0 45,7 23-121 |

2-Fluoroaniline 66.9 44.2 66.1 --- |

d5-Phenol 133.8 56.1 42 .1 15-103 |

2-Bromophenol 133.3 78.1 58.6 - |

d5-Nitrobenzene 66.5 47 .4 773 41-120 |
2-Fluorobiphenyl 66.8 55.9 83.7 44-119
2,4,6-Tribromophenol 133.3 122.3 91.7 10-130
d14-p-Terpheny] 66.7 41.5 62.2 33-128
Method Blank  2-Fluorophenol 100.1 39.1 39.0 23-121

2-Fluoroaniline 5012 0. 0. ---
d5-Phenol 100.0 26.8 26.8 15-103
2-Bromophenol 100.0 49.3 49.3 ---

d5-Nitrobenzene 49.9 0. Os 41-120
2-Fluorobiphenyl 50.1 U 0. 44-119
2,4,6-Tribromophenol  100.0 74.9 74.9 10-130
d14-p-Terphenyl 50.0 34.3 68.6 33-128
9 dibutylchlorendate 0.667 0.550 82.5 48-136
10 dibutylchlorendate 0.667. 0.594 89.1 48-136
1M dibutylchlorendate 0.667 0.900 135. 48-136
12 dibutylchlorendate 0.667 0.550 82.5 48-136
13 dibutylchlorendate 0.667 0.614 92.0 48-136
B]ank dibutylchlorendate 0.667 0.556 83.3 48-136
11 MS dibutylchlorendate 0.667 130 195. 48-136

parts per billion (ug/kg)

115. 20-150

1 dibutylchlorendate 20.0 23.0

2 dibutylchlorendate 20.0 24.6 123. 20-150
3 dibutylchlorendate 20.0 23.8 119. 20-150
4 dibutylchlorendate 20.0 32.4 162. 20-150
5 dibutylchlorendate 20.0 18.5 57.1 20-150
6 dibutylchlorendate 20.0 5.34 26.7 20-150

o This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
) member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
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Surrogate Compound

parts per billion (ug/kg)

dibutylchlorendate
dibutylchlorendate
dibutylchlorendate
dibutylchlorendate

Isodrin
Isodrin
Isodrin
Isodrin
Isodrin
Isodrin
Isodrin
Isodrin
I[sodrin
Isodrin
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Matrix effect

PAGE NO.

LABORATORY NO. 89964

36

.0
.0
0
0

per million (mg/L)

23.8
11.4
22.b

OO OO OCOODOOO

OO OO OCDOOOOOO

.00040
.00040
.00040
.00040
.00040
.00040
.00040
.00040
.00040
.00040

.0100
.0100
.0100
.0100
.0100
.0100
.0100
.0100
.0100
.0100
.0100

OCOO0OO0ODO0O0O0OO OCOOOODOOOOO

# w )il member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This
# for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

Control
Recovery Limit
’ 20-150
57:1 20-150
20-150
20-150
.000656 164. 43-118*
.000332 90. 43-118
.000480 120. 43-118*
.000399 99. 43-118
.000468 i T 43-118
.000342 85. 43-118
.000452 113. 43-118
.000380 69. 43-118
.000367 91. 43-118
.000432 108. 43-118
.00965 96. 28-128
.00941 94. 28-128
.0112 112. 28-128
.00996 99. 28-128
.0104 104. 28-128
.0116 116. 28-128
.0119 119. 28-128
.0134 134. 28-128*
.00807 80. 28-128
0125 125. 28-128*
.0113 113. 28-128
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APPENDIX E

Matrix Spike/Matrix Spike Duplicate Analysis - Soils

Reported below are the results of additional QC compounds.utilized in the analysis
of organic compounds. Compounds of interest are spiked into two additional sample
aliquots prior to extraction and/or analysis to monitor for matrix effects, sample
processing errors, and to calculate percent recoveries of compunds of interest

and relative error in the analysis. The control limits represent the 95% confi-
dence interval established in the laboratory through repetitive analysis of these
sample types.

parts per billion (ug/kq)

Conc Conc Conc % RPD REC

Compound Spike  Samp MS REC Limit Limit
1,1-Dichloroethene 25. 0. 20.3 81.2 22 59-172
Trichloroethene 25 0. 21.6 86.4 24 62-137
Chlorobenzene 25 0. 24.1 96.4 21 60-133
Toluene 25 0. 27.2 109. 21 59-139
Benzene 25, 0. 23.3 93.2- 21 66-142
1,2,4-Trichlorobenzene 50.0 0. 45.0 90.0 23 38-107
Acenaphthene 50.0 0. 62.6 125. 19 31-137
2,4-Dinitrotoluene 50.0 0. 44.4 88.8 47 28-89

Di-n-Butylphthalate 50.0 0. 57.9 116. 7 29-135
Pyrene 50.0 105.5 176. 141. 36 35-142
N-Nitrosodipropylamine 50.0 0. 63.8 128. 38 41-126
1,4-Dichlorobenzene 50.0 0. 52.8 106. 27 28-104
Pentachlorophenol 100. 0 74.7 74.7 47 17-109
Phenol 100. 0 106.5 106. 35 26-90

2-Chlorophenol 100. 0 102.4 102. 50 25-102
P-Chloro-m-cresol 100. 0 93.4 93.4 33 26-103
4-Nitrophenol 100. 0 95.0 95.0 50 11-114

o\ This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
;£ member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This pany pts no resp ility except
for the due performance of inspection and/or analysis 1n good faith and according to the rules of the trade and of science.
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Matrix Spike/Matrix Spike Duplicate Analysis - Waters

parts per billion (ug/L)

Conc Conc Conc % RPD REC

Compound Spike  Samp MS REC Limit Limit
1,1-Dichloroethene 295 0. 16.7 66.8 14 61-145
Trichloroethene 25 ., 0. 18.8 75.2 14 71-120
Chlorobenzene 25, 0. 20.3 81.2 13 75-130
Toluene 25. 0 22.0 88.0 13 76-125
Benzene 25 0.5 19.7 78.8 11 76-127
1,2,4-Trichlorobenzene 50.0 0. 30.7 61.4 28 39-98

Acenaphthene 50.0 0 47.7 95.4 31 46-116
2,4-Dinitrotoluene 50.0 0. 38.0 76.0 38 24-96

Di-n-Butylphthalate 50.0 0. 41.1 82.2 40 11-117
Pyrene 50.0 0. 24.3 48.6 31 26-127
N-Nitrosodipropylamine 50.0 0. 44.7 89.4 38 41-116
1,4-Dichlorobenzene 50.0 0. 32.2 64.4 28 36-97

Pentachlorophenol 100. 0 81.0 81.0 50 9-103

Phenol 100. 0. 44.0 44.0 42 12-89

2-Chlorophenol 100. 0. 57.8 57.8 40 27-123
P-Chloro-m-cresol 100. 0. 63.7 63.7 42 23-97

4-Nitrophenol 100. 0. 37.1 . 37:1 50 10-80

Key

Conc = Concentration RPD = Relative Percent Difference

Samp = Sample REC = Recovery

MS = Matrix Spike

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
x member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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AT Port of Seattle
P.0. Box 1209
Seattle, WA 98111
ATTN: Doug Hotchkiss

IEPORT ON SOIL

JAMPLE
DENTIFICATION

LABORATORY NO. 85 1 9[‘

DATE

request, only the samples identified below were analyzed:

Aug. 6, 1984

Samples were submitted and assigned sequential sample numbers. At your

Bormq Sa:fll‘/ == Cv-‘fc y:.4 Mgf- ﬁ,’f,/‘/
EsTsPerronMen 13[4 [77) J-T4O4 HCE-12 s—-1 0-3.6' 0-3' (2) 6-27 Fal Cowtarmed
6 |A15) J=-1404 HCE-S S-1 1.1-h. 1" 1. 1=-5.17" (2) 6-20 z o
6 (B|16) J-1404 HCE—6 S-2 7.3-10.3' 4.1-7.1' (2) 6-20 .
8 |AR2) J-1404 HCE-8 S-1 0-3.4' O0-3' 6-22 " i
[0 |B [28) J-1404 HCE-10 S-2 3.5~7.5' L.5-7.5' 6-22 " b
10 |g"R9) J-1404 HCE-10 S-3 8.5-10.5' 8.7-10.7' 6-22 - 161 £y
131B[36) J-1404 HCE-12 S-2 5.5-9.0' 5.5-9.0' 6-27 Pawss & un o
(4|P42) J-1404 HCE-14 S-4 6.8-8.8 627 - Fa.l Gt o Do ¢ vwol

<

Samples were passed through a No. 10 sieve prior to ana

lysis. Only material
passing the sieve was analyzed. Percentages retained were as follows

12~ 4 6-A 6-B 8 -A 8-B

7 - _15 16 22 23
% retained 6 3 6 L/2 6
Major description wood wood wood — shells
Minor description shells, shells, shells,

rocks rocks rocks, = _—

, foil
10-B l0-B 13-B 4 -B
28 29 36 k2

% retained 6 L/2 L/2 L/2
Major description shells — — _—
Minor description wood -_ _ —

il member Of 1S SIAM IN CONNGCTION with the adverusing Of sake of any Product or process will be grantea onty on conwact. This
= /:/  for ihe due pertormance of inspection and/or analysis in gOOG 1ath and acCOMINg 10 the rules af the tracde and of scencs.

This repor I1s submefed for the exclusve use of the Persan. pannership, of COMOranon (0 whom 1t 1S aodressed. Subsequent use of the name of thes ComEany or any
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LABORATORY NO. 85 1 91‘

Routine analyses were then performed on the samples, with results as follow:

Total Solids

i Total Solids

Total Organic Carbon
Total Volatile Solids
0il & Grease

Sulfide as S

Sand

Silt

Clay

Total Organic Carbon
Total Volatile Solids
0il & Grease

Sulfide as S

Sand

Silt

Clay

%, as received basis

7 15 16 22 23

52.0 45.5 54.8 52.9 50.0

28 29 36 42

52.8 75.2 74.9 68.2

%, dry basis

7 15 16 22 23
3.3 5.2 3.4 7,2 3.0
9.2 1.4 7.2 6.7 9.1
1.1 1.8 1.0 0.47 0.9
.030 . 046 .076 .063 .0
227 746 42,8 28.8 16.9
55.3 65.0 42,1 52.8 55.6
22.0 27 .4 15.1 18.4 27.5
28 29 36 42

2.5 0.9 0.1 2.0

6.9 3.3 1.2 6.2

0.50 0.17 L/0.01 0.21

.007 .003 .00k .005

22.6 81.6 88.4 51.0

53.6 13.5 9.8 36.9

23.8 4,9 1.8 12.1

- " This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any

member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

pany pts NO resp lity except
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Samples were then analyzed for Halogenated Hydrocarbons in accordance with
Washington State Department of Ecology WAC 173-303 with results as follows
7 15 16 22 23
Halogenated Hydrocarbons* L/15. L/15, L/15. L/15, L/15,
parts per million (mg/kg),
as received basis
28 29 36 42 MCL
Halogenated Hydrocarbons* L/15. L/15. L/15. L/15. *

parts per million (mg/kg),
as received basis

* reported as the sum of the halogens bromide, chloride, fluoride and iodide.

A result of less than 100 parts per million

Samples were analyzed in accordance with
with results as shown below:

concentration, mg/L

is classified as undesignated waste.

4o CFR, Part 261.24 for EP Toxicity,

¥ 15 16 22 23
Arsenic L/0.1 L/0.1 L/0.1 L/0.1 L/0.1
Barium L/0.5 L/0.5 L/0.5 L/0.5 L/0.5
Cadmium L/0.02 L/0.02 L/0.02 L/0.02 L/0.02
Chromium L/0.1 L/0.1 L/0.1 L/0.1 L/0.1
Lead L/0.2 L/0.2 L/0.2 L/0.2 L/0.2
. nershi a wl r uvent u name of this company or any
T s e e ool o NI WEsmsi GrasOuerd B4 e Ka i o i

for the due performance of n and/or lysis in good faith and according to the rules of the trade and of saence.
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7 15 16 22 23

Mercury L/0.005 L/0.005 L/0.005 L/0.005 L/0.005

Selenium L/0.1 L/0.1 L/0.1 L/0.1 L/0.1

Silver L/0.1 L/0.1 L/0.1 L/0.1 L/0.1

Endrin L/0.0002 L/0.0002 L/0.0002 L/0.0002 L/0.0002

Met hoxychlor L/0.001 L/0.001 L/0.001 L/0.001 L/0.001

Toxaphene L/0.005 L/0.005 L/0.005 L/0.005 L/0.005

2,4-D L/0.005 L/0.005 L/0.005 L/0.005 L/0.005 |

2,4,5-TP (silvex) L/0.002 L/0.002 L/0.002 L/0.002 L/0.002 i

Lindane L/0.0001 L/0.0001 L/0.,0001 L/0.0001 L/0.0001
|
|

concentration, mg/L
28 29 36 L2 MCL

Arsenic L/0.1 L/0.1 L/0.1 L/0.1 5.0

Bar ium L/0.5 L/0.5 L/0.5 L/0.5 100.

Cadmium L/0.02 L/0.02 L/0.02 L/0.02 1.0

Chromium L/0.1 L/0.1 L/0.1 L/0.1 5.0

Lead L/0.2 L/0.2 L/0.2 L/0.2 5.0

Mercury L/0.005 L/0.005 L/0.005 L/0.005 0.2

Selenium L/0.01 L/0.01 L/0.01 L/0.01 1.0

Silver L/0.1 L/0.1 L/0.1 L/0.1 5.0

Endrin L/0.0002 L/0.0002 L/0.0002 L/0.0002 0.02

Methoxychlor L/0.001 L/0.001 L/0.001 L/0.001 10.0

Toxaphene L/0.005 L/0.005 L/0.005 L/0.005 0.5

2,4-p L/0.005 L/0.005 L/0.005 L/0.005 10.0

2,4,5-TP (silvex) L/0.002 L/0.002 L/0.002 L/0.002 1.0

Lindane L/0.0001 L/0.0001 L/0.0001 L/0.0001 0.4

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any

member of its staff in connection with the
for the due performance of inspection an

adverusing or sale of any product or process will be granted only on contract. This company accepts no responsibility except
d/or analysis in good faith and according to the rules of the trade and of saence.
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Samples were analyzed also for Gravimetric Aromatic Hydrocarbons in accordance
with Washington State Department of Ecology WAC 173-303. The method requires
analysis of the sample through successive stages until the result obtained is
less than 1% by weight (as received basis) or until the fourth stage has been
completed, Results are as shown below:

% by weight, as received basis*

Stage: 7 15 16 22 23

1. Soxhlet Extraction .22 .28 .32 .22 .084
28 29 36 42

1. Soxhlet Extraction .052 .082 .015 .19

o

* for 4,5,6 membered rings

Samples were analyzed for priority pollutants in accordance with 40 CFR,
Part 261, with results as shown below:

parts per million (mg/kg), dry basis

Inorganics 7 15 16 22 23
Ant imony L/0.5 L/0.5 L/0.5 L/0.5 L/0.5
Arsenic 21, 19. 15. 15. 20.
Beryl1lium 0.32 0.32 0.19 0.23 0.31
Cadmium 5.8 10. 6.1 2:2 3.5
Chromium 89. 300. 100, Ly, 100.
Copper 110. 190. 91. '~ 74. 130.
Lead 160. 350. 100. 110. 220.
Mercury 1.4 1.6 1.0 .39 1.1

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This y pts NO resp lity except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of scence.
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parts per million (mg/kg), dry basis

7 15 16 22 23
Nickel 50. c8. 46, Lo, 57.
Selenium 0.6 L/0.5 0.5 L/0.5 0.8
Silver 2.0 3.7 1.6 0.6 362
Thallium L/0.5 L/0.5 L/0.5 L/0.5 L/0.5
Zinc 420, 550. 320, 240, 360.
Total Cyanide 5.6 1.3 0.6 L/0.5 0.7
Total Phenol L/0.1 L/0.1 L/0.1 L/0.1 L/0.1
Volatile Organics (by GC/MS) parts per billion (ug/kg), dry basis
Chloromethane L7k, L/L. L/4. L/4. L/4.
Bromomethane L/4. L/4, L/b. L/4. L/k.
Vinyl Chloride L/4. L/4, L/4. L/L. L/4.
Chloroethane L/k. L./ L/4. L /s L/4,
Methylene Chloride 240, 160. 180. 780. 290.
Acrolein L/4. L/4, L/4, L/k, L/k.
*Acetone 1,100. 660. L/20. L/20. L/20,
Acrylonitrile L/k. L/k. L/4. L/4. L/4.
*Carbon Disulfide L/4. L/4. L/L. L/4. L/4,
1,1-Dichloroethylene L/4, L/4. L/4. L/k. L/4.
1,1-Dichloroethane L/4. L/k, L/4. L/k. L/4,
trans-1,2-Dichloroethylene L/4, L/4. L/4. L/4. L/4.
Chloroform L/4. L/ L/bL. L/4, Ll
*2-Butanone L/4. L/4, L/4. L/4, L/k.
1,2-Dichloroethane L/4. L/4. L/4. L/4. L/4.
1,1,1=Trichloroethane L/4, L/, L/4, L/, L/4.
*Vinyl Acetate L/4. L/4. L/4. L/4. L/4.
Bromodichloromethane L/, L/4. L/4. L/k, L/k.
Carbon Tetrachloride L/4. L/4. L/4, L/4. L/4.
1,2-Dichloropropane L/k, L/4. L/k. L/4. L/4.
Trichloroethylene L/k. L/4. L/4. L/4. L/4.
Benzene L/k, L/4, L/4, L/4, L/4,

e
o v This report is submitted for the exclusive use of the person, partnership, or corporation to whom 1t is addressed. Subsequent use of the name of this company or any

¥ member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This pany pts no responsibility except

/ tor the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of sGience.
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parts per billion (ug/kg), dry basis

7 15 16 22 23

Chlorodibromomethane L/4. L/4. L/4, L/k. L/4.
1,1,2-Trichloroethane L/k. L/4. L/k. L/4. L/4.
2-Chloroethyl vinyl ether L/4. L/4. L/4. L/k. L/4.
Bromoform L/4. L/4. L/4, L/4. L/4.
*4=Methy 1-2-pent anone L/4. L/4. L/4, L/4. L/4.
*2-Hexanone L/, L/&, L/k. L/4. L
1,1,2,2-Tetrachloroethane L/b. L/&. 10. L/4. L/4.
Tetrachloroethylene L/4. L/4. L/4, L/4. L/4.
Toluene 20, 20. 50. L/4, 50.
Chlorobenzene L/4. L/4. L k. L/4, L/k.
trans-1,3-Dichloropropene L/4, L/4. L/4. L/4. L/4.
Ethylbenzene 60. 90. 10. L/4. L/4.
cis=1,3-Dichloropropene L/4. L/4, L/k., L/4. L/4,
*Styrene L/4. L/4. L/4. L/4, L/4.
*o-Xylene + p—Xylene L/4, L/4. 20. L/4. L/4,
*%*Fluorotrichloromethane L/4. L/4. 100. L/, 30.
Extractables (by GC/MS)

N-nitrosodimethylamine L/100. L/100, L/100. L/100. L/100.
Bls(2—chloroethyl Jether L/100. L/100. L/100. L/100. L/100.
2-Chlorophenol L/100. L/100. L/100. L/100. L/100.
Phenol L/100. L/100. L/100. L/100. L/100.
1,3-Dichlorobenzene L/100. L/100. L/100. L/100. L/100.
1,4-Dichlorobenzene L/100. L/100. L/100. L/100. L/100.
1,2-Dichlorobenzene L/100. L/100. L/100. L/100. L/100.
Bis(2-chloroisopropyl)ether L/100. L/100. L/100. L/100. L/100.
Hexachloroethane L/100. L/100. L/100. L/100. L/100.
N-nntroso—dn—n—propylamlne L/100. L/100. L/100. L/100. L/100.
Nitrobenzene - L/100, L/100. L/100. L/100. L/100.
I sophorone ' L/100. L/100. L/100. L/100. L/100.

the name of this company or any
This report is submtted for the excluswve use of the person, partnership, or corporation to whom it is addressed. Subsequent use of

member of its statf in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of and/or ysis in good faith and according to the rules of the trade and of saence.
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parts per billion (ug/kg), dry basis

7 15 16 22 23
2-Nitrophenol L/100. L/100. L/100. L/100. L/100.
2,4-Dimethylphenol L/100. L/100. L/100. L/100, L/100.
Bls(2-chloroethoxy)methane L/100. L/100. L/100. L/100. L/100.
2,4-Dichlorophenol L/100. L/100. L/100. L/100. L/100.
1.2.&—Trichlorobenzene L/100. L/100. L/100. L/100. L/100.
Naphthalene L/100. L/100. 3,800. 630. L/100.
Hexachlorobutadiene L/100. L/100. L/100. L/100. L/100.
L-Chloro-m-cresol L/100. L/100. L/100. L/100. L/100.
Hexachlorocyclopentadiene L/100. L/100. L/100. L/100. L/100.
2,4,6~Trichlorophenol L/100. L/100. L/100. L/100. L/100.
2-Chloronaphthalene L/100. L/100. L/100. L/100. L/100.
Acenaphthylene L/100. L/100, L/100. L/100. L/100.
Dimethylphthalate L/100. L/100. L/100. L/100. L/100.
2,6~Dinitrotoluene L/100. L/100. L/100., L/100. L/100.
Acenaphthene L/100. L/100. L/100. 2,040. L/100.
2,k-Dinitrophenol L/100. L/100. L/100. L/100. L/100.
2,-Dinitrotoluene L/100. L/100. L/100. L/100. L/100.
h-Nitrophenol L/100. L/100. L/100, L/100. L/100.
Fluorene L/100. L/100. L/100. L/100. L/100.
L-Chlorophenyl phenyl ether L/100., L/100. L/100. L/100. L/100.,
Diethylphthalate L/100. L/100. L/100. L/100. L/100.
L,6-Dinitro—o—cresol L/100. L/100. L/100. L/100. L/100.
1,2-Diphenylhydrazine L/100. L/100. L/100. L/100, L/100.
L-Bromophenyl phenyl ether L/100. L/100. L/100. L/100. L/100.
Hexachlorobenzene L/100, L/100. L/100. L/100. L/100.
Pentachlorophenol L/100. L/100. L/100. L/100. L/100.
Phenanthrene 8, 400. L/100. L/100, 2,990, L/100.
Anthracene 1,500. L/100, L/100. 1,350. L/100.
Dibutylphthalate L/100. L/100. L/100. L/100. L/100,
Fluoranthene 15, 100. L/100. L/100. 6,130, L/100.
Pyrene L/100. L/100. L/100. 4,440, L/100.
Benzidine L/100. L/100, L/100. L/100. L/100.

; ;; to whom it is addressed. Subsequent use of the name of this company of any
This re bmitted for the exclusve use of the person, partnership, or corporation

\ molfnbo?og :tssssl:a:‘m connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except

for the due pertormance of inspection and/or analysis in good faith and according to the rules of the trade and of scence.
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parts per billion (ug/kg), dry basis

7 15 16 22 23
Butyl benzyl phthalate L/100. L/100. L/100. L/100. L/100.
Benzo( a)anthracene L/100. L/100, L/100. L/100. L/100.
Chrysene L/100. L/100. L/100. L/100. = L/100.
3,3°-Dichlorobenzidine L/100. L/100. L/100, L/100. L/100.
Bis(2-ethylhexyl)phthalate 4,200, 3,600, 2,600. 2,100. 2,600.
N-nitrosodiphenylamine L/100. L/100. L/100. L/100. L/100.
Di-nm—octyl phthalate L/100. 510. L/100. 630. L/100.
Benzo(b)fluoranthene L/100. L/100. L/100. L/100. L/100,
Benzo(k)fluoranthene L/100. L/100., L/100. L/100. L/100.
Benzo(a)pyrene L/100. L/100. L/100. L/100. L/100.
Indeno(1,2,3-cd)pyrene L/100. L/100. L/100. L/100. L/100.
Dibenzo(ah)anthracene L/100. L/100. L/100. L/100. L/100,
Benzo(ghi)perylene L/100. L/100. L/100. L/100. L/100.
2,3,7,8Tetrachlorodibenzo— L/100. L/100. L/100. L/100. L/100.
p—dioxin (TCDD)
*Aniline L/100. L/100. L/100. L/100. L/100.
*Benzoic Acid L/100, L/100, L/100. L/100. L/100.
*Benzyl Alcohol L/100. L/100. L/100. L/100. L/100.
*4—Chloroaniline ‘ L/100. L/100. L/100. L/100. L/100.
*Dibenzofuran L/100. L/100. L/100. 1,530. L/100.
*2-Methylnaphthalene L/100, L/100. L/100. L/100. L/100.
*2-Methylphenol L/100, L/100. L/100. L/100. L/100.
*4=Methylphenol L/100. L/100. L/100. L/100. L/100.
*2-Nitroaniline L/100. L/100. L/100. L/100. L/100.
*3-Nitroaniline L/100. L/100. L/100. L/100. L/100.
*4=Nitroaniline L/100. L/100. L/100. L/100. L/100.
*Z.Q,S—Trichlorophenol L/100. L/100. L/100. L/100. L/100.
. "\ This repon is sub for the excl use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This pany pts noO resp Y P

for the due performance of inspection and/or analysis in good faith and according 10 the rules of the trade and of scence.
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parts per billion (ug/kg), dry basis

Pesticides (by GC/ECD) 7 15 16 22 23

alpha—BHC L/s. L/5. L/5. L/5. L/5.
beta—BHC L/5. L/5, L/5. L/5. L/5.
delta-BHC L/5. L/5. L/5. L/5. L/5.
gamma—BHC (1indane) L/S. L/S. L/S. L/S. L/5.
heptachlor L/S. L/S. L/5. L/5. 10.
aldrin L/5. L/5. L/5. L/5. L/5.
heptachlor epoxide L/5. L/5. L/s. L/s. L/s5.
dieldrin L/5. L/5' L/5. L/S. L/5.
4, 4°-DDE L/5. L/5: L/5. L/5. L/5.
4,4°-pDD 120. 170. 80. L/10. 50.
endosulfan sulfate L/10. Lo, L/10. L/10. Lo,
4, 4°-pDT ' 4o, L/10. 15. L/10. 30.
chlordane L/10. L/10. L/10. L/10. L/10.
alpha endosulfan L/10. L/10. L/10. L/10. L/10.
beta endosulfan L/10. L/10. L/10. L/10, L/10.
endrin L/10. L/10. L/10, L/10. L/10.
endrin aldehyde L/10. L/10. L/10. L/10. L/10.
toxaphene L/400. L/400. L/400, L/400, L/4oo.
PCB 1016. L/100, L/100. L/100. L/100. L/100.
PCB 1221 L/100. L/100, L/100. L/100. L/100,
PCB 1232 L/100, L/100. L/100, L/100. L/100.
PCB 1242 1,100, 970. 580, L/100. 540,
PCB 1248 L7100, L/100. L/100. L/100. L/100.
PCB 1254 L/100. L/100. L/100, L/100. L/100.
PCB 1260 4,100, 5,640, 1,600, 1,200, 3,200,

" '\ This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
;} member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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Inorganics

Antimony
Arsenic
Beryl1lium
Cadmium
Chromium
Copper

Lead

Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Total Cyanide
Total Phenol

Volatile Organics (by GC/MS)

parts per

PAGE NO.

LABORATORY NO.

million (mg/kg), dry basis

Chloromethane
Bromomet hane

Vinyl Chloride
Chloroethane
Methylene Chloride
Acrolein

*Acetone
Acrylonitrile
*Carbon Disulfide
1,1-Dichloroethylene
1,1-Dichloroethane
trans—-1,2-Dichloroethylene
Chloroform

28 29 36 42
L/0.5 L/0.5 L/0.5 L/0.5
16. 561 242 105

0.24 0.13 0.07 0.14
2,2 0.7 0.4 1:5
50. V7 18. 30.
98. 34, 10. L7,
150. 66. 2.7 62,
0.89 0.22 L/0.05 0.66
Ly, 17, 2.5 30.
0.5 L/0.5 L/0.5 L/0.5
1.6 0.5 L/0.2 0.5
L/0.5 L/0.5 L/0.5 L/0.5
250. 92, 36. 150.
0.6 L/0.5 L/0.5 L/0.5
L/0.1 L/0.1 L/0.1 L/0.1
parts per billion (ug/kg), dry basis
L/4, LZ3. L/3. L/3.
L/4. {3« L/3. L/3.
L, Edds L/3. L3
L/4. L/3. L/3. L/3;
150. 230, 140, 340,
L/4. L/3. L/3. L/3.
L/20., L/10. 320. 220,
L/4, L/3. L/3. L/3.
L/4, L/3. L/3s L/3.
L/4, L/3. L/3s L/3.
L/4, L/3. L/3. L/3.
L/b4, L/3. L3 L/3.
L/4, L{3. L/3. L/3.

for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of scence.

1

85194

L/1.
LA,
L/1.
L/1.
L/1.
L/1.
L/1.
L/1.
L/1.
L/1.
L/1.
L/].
L/1.

= f this company or any
2 This report is submutted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of
\: member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
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*2—-Butanone
1,2-Dichloroethane
1,1,1=-Trichloroethane
*Vinyl Acetate
Bromodichloromethane
Carbon Tetrachloride
1.2—Dichloropropane
Trichloroethylene
Benzene
Chlorodibromomethane
1,1,2-Trichloroethane
2-Chloroethyl vinyl ether
Bromoform

*4-Methy 1-2-pentanone
*2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene

Chlorobenzene
trans-1,3-Dichloropropene
Ethylbenzene

cis-1,3- Dichloropropene
*Styrene

*o-Xylene + p—Xylene
**Fluorotrichloromethane

PAGE NO. 12
LABORATORY NO. 85194
parts per billion (ug/kg), dry basis
Method

28 29 36 42 Blank
L/4. L/3. L/3. L/3. L/1.
L/4. L/3. L/3. L73. L/1.
L/k. L/3. Lf3. L/3. L/1.
L/k. L/3. L3 L73. L/,
L/4, L/3. L/3. LA3s L/1.
L/4, L/3. L/3. L/3, L/1.
L/4, L/3. L/3. L/3. Lfa
L/4. L/3. L/3s L/3. L/1s
L/4, L/3. L/%s L3 L2«
L/4. L/3s L/3. L/3s L/1.
L/4. L/3. L/3. L/3. i
L/4. L/3. LZ3s L1 3. L71.
L/4., L/3. L/3s L/3. LA1;
L/4, L/3. L/3. L/3, L/1.
L/4, L/3 L/3. L#3, L/1.
L/k, L/3. L/3 L/3. L
L/4, L/3. L/3s L/3. LY

10. 5. 3. 50 L/1.
L/4. L/3. L/3« L/3. LA
L/4, L/3. L/3. L/3. L/1.
L/4, L/3. L/3. L/3. L/1.
L/4, L/3. L/3. L/3. L/1.
L/4. L/3. L3 L/3. L1
L/4. L/3. L/3s L/3. L/1.
70. 30. 10. 4o, L/1.

This report is submutted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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parts per billion (ug/kg), dry basis

) - Method

Extractables (by GC/MS) 28 29 36 42 Blank
N-nitrosodimethylamine L/100. L/100. L/100. L/100. L/100.
Bis(2-chloroethyl)ether L/100. L/100. L/100. L/100. L/100.
2-Chlorophenol L/100. L/100. L/100. L/100. L/100.
Phenol L/100. L/100., L/100. L/100. L/100.
1,3-Dichlorobenzene L/100. L/100. L/100. L/100. L/100.
1,4-Dichlorobenzene L/100. L/100. L/100. L/100. L/100.
1,2-Dichlorobenzene L/100. L/100. L/100. L/100. L/100.
Bis(2-chloroisopropyl)ether L/100. L/100. L/100. L/100. L/100.
Hexachloroethane L/100. L/100. L/100. L/100. L/100,
-nitroso~di-n—propylamine L/100. L/100. L/100. L/100. L/100.
Nitrobenzene L/100. L/100. L/100. L/100. L/100.
lsophorone L/100. L/100. L/100. L/100. L/100.
2-Nitrophenol L/100. L/100. L/100. L/100. L/100.
Z,Q—Dimethylphenol L/100. L/100, L/100. L/100. L/100.
Bis(2-chloroethoxy)methane L/100. L/100. L/100, L/100. L/100.
2.&—Dichlorophenol L/100. L/100. L/100, L/100. L/100.
1,2,4-Trichlorobenzene L/100. L/100. L/100. L/100. L/100.
Naphthalene L/100. L/100. L/100. L/100. L/100.
Hexachlorobutadiene L/100. L/100, L/100. L/100. L/100,
L-Chloro-m-cresol L/100. L/100. L/100, L/100. L/100.
Hexachlorocyclopentadiene L/100. L/100. L/100, L/100. L/100.
2,4,6~Trichlorophenol L/100. L/100. L/100. L/100. L/100,
2-Chloronaphthalene L/100. L/100. L/100., L/100. L/100.
Acenaphthylene L/100. L/100. L/100. L/100. L/100.
Dimethylphthalate L/100. L/100. L/100. L/100. L/100.
2,6-Dinitrotoluene L/100. L/100, L/100. L/100. L/100.
Acenaphthene 1,370. Lio, L/100. L/100. L/100.
2.4—Dinitrophenol L/100. L/100, L/100. L/100. L/100.
2,4-Dinitrotoluene L/100. L/100. L/100. L/100. L/100.
L-Nitrophenol L/100. L/100. L/100. L/100. L/100.
Fluorene L/100. L/100. L/100. L/100. L/100.
L-Chlorophenyl phenyl ether L/100. L/100. L/100, L/100. L/100.

This report is submutted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its statt in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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LABORATORY NO.
parts per billion (ug/kg), dry basis
Method i
28 29 36 42 Blank |
Diethylphthalate L/100. L/100. L /100, L/100. L/100.
L,6-Dinitro-o-cresol L/100. L/100. L/100. L/100. L/100.
1,2-Diphenylhydrazine L/100. L/100. L/100. L/100. L/100.
L-Bromophenyl phenyl ether L/100. L/100. L/100. L/100. L/100.
Hexachlorobenzene L/100. L/100. L/100. L/100, L/100.
Pentachlorophenol L/100. L/100. L/100. L/100. L/100.
Phenanthrene 3,690. L/100. L/100. L/100. L/100.
Anthracene 1,290, L/100. L/100. L/100. L/100.
Dibutylphthalate L/100. L/100. L/100. L/100. L/100.
Fluoranthene 9,200, L/100. L/100. L/100. L/100.
Pyrene ’ L/100, L/100. L/100. 3,670. L/100,
Benzidine h L/100. L/100. L/100. L/100. L/100.
Butyl benzyl phthalate L/100. L/100. L/100. L/100. L/100.
Benzo(a)anthracene L/100. L/100. L/100. L/100. L/100.
Chrysene L/100. L/100. L/100. L/100. L/100.
3,3°-Dichlorobenzidine L/100. L/100. L/100, L/100. L/100.
Bis(z-ethy]hexyl)phthalate 1,800. 3,200, 1,390, L/100. L/100.
N-nitrosodiphenylamine L/100. L/100. L/100. L/100. L/100.
Di—-n—octyl phthalate L/100. L/100, 670. L/100., L/100.
Benzo(b)fluoranthene L/100. L/100. L/100, L/100. L/100,
Benzo(k)fluoranthene L/100. L/100. L/100. L/100. L/100,
Benzo(a)pyrene L/100. L/100. L/100. L/100. L/100.
Indeno(1,2,3-cd)pyrene L/100.  L/100.  L/100.  L/100.  L/100.
leenzo(ah)anthracene L/100. L/100, L/100. L/100. L/100.
Benzo(ghl)perylene L/100. L/100, L/100. L/100. L/100.
2,3,7,8Tetrachlorodibenzo— L/100, L/100. L/100, L/100, L/100.
p—dioxin (TCDD) ’
*Aniline L/100,. L/100. L/100. L/100. L/100.
*Benzoic Acid L/100. L/100. L/100. L/100. L/100.
*Benzyl Alcohol L/100. L/100. L/100. L/100, L/100.
*h—Chloroaniline L/100. L/100. L/100. L/100. L/100.
*Dibenzofuran L/100. L/100, L/100. L/100. L/100.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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*2-Methylnaphthalene

*2—-Methylphenol
*4-Methylphenol
*2-Nitroaniline
*3=-Nitroaniline
*4-Nitroaniline

*2,4,5~Trichlorophenol

Pesticides (by GC/ECD)

alpha—-BHC

beta—-BHC

delta—BHC
gamma—BHC (1indane)
heptachlor

aldrin

heptachlor epoxide
dieldrin

4, 4°-pDE

4, 4°-ppD
endosulfan sulfate
L, 4°-pDT

chlordane

alpha endosulfan
beta endosulfan
endrin

endrin aldehyde

PAGE NO.

LABORATORY NO.

15

85194

parts per billion (ug/kg), dry basis

28

L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.

L/5.
L/So
L/5.
L/5.
L/5.
L/So
L/5.
L/s.
15.
90.
L/10.
L/10.
L/1a,
L/10.
L/10.
L/10.
L/10.

Method

29 36 42 Blank
L/100. L/100. L/100. L/100,
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.

L/S. L/5S. L/s.

L/5. L/5. L/5.

L/S. L/s5. L/5.

L/5. L/5. L/S.

L/S. L/5. L/S.

L/5. L/5. L/5.

L/5. L/5. L/5.

L/s. L/5. L/S.

L/5. L/5. L/5.

L/10. L/10% 20.

L/10. L/10. L/10.

L/10. L/10. L/10.

L/10. L/10. L/10.

L/10. L/10. L/10.

L/10, L/10. L/10.

L/10. L/10. L/10.

L/10. L/10. L/10,

This report is submutted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saence.
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LABORATORY NO. 851 9[.

billion (ug/kg), dry basis

parts per
28
toxaphene L/400.
PCB 1016 L/100.
PCB 1221 L/100.
PCB 1232 L/100.
PCB 1242 L/100.
PCB 1248 L/100.
PCB 1254 L/100.
PCB 1260 3,100.

Key

L/ indicates "less than"

29 36 42

L/400. L/400. L/koo.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. 100. L/100.
1,000. L/100. 200.

MCL=Maximum Contamination Level allowed per regulation.
*Additional compounds from the EPA®s Hazardous Substances List.
**0ther compounds of interest identified, in estimated amounts.

JMO:rtv

Respectfully submitted,

Laucks Testing Laboratories, Inc.

J. M.ldwens

member of its statf in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according 1o the rules of the trade and of science.
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APPENDIX A
Surrogate Recovery Quality Control Report
Listed below are surrogate (chemically similar) compounds utilized in the analysis
of organic compounds. The surrogates are added to every sample prior to analysis
and extraction to monitor for matrix effects, purging efficiency and sample

processing errors. The control limits represent the 95% confidence interval
established in our laboratory through repetitive analysis of these sample types.

Priority Pollutant Analyses:

parts per million (mg/kg)

Spike Spike % Control
Sample No. Surrogate Compound Level Found Recovery Limit
7 2-F luorophenol 33.05 33.36 91.9 26-116
7 2-Fluoroaniline 34,09 17.42 51.1 *
Vi d5-Phenol 32.28 18.04 55.9 10-104
7 d5-Nitrobenzene 35.89 29.39 81.9 - 19-115
7 2-Fluorobipheny]l 32.28  33.99 105.3 17-125
7 2,4,6~Tribromophenol 32,28 29.79 92.3 32-124
15 2-Fluorophenol 38.47 27.35 711 26-116
15 2-Fluoroaniline 39.67 5.91 14.9 *
15 d5-Phenol 3757 1773 47.2 10-104
15 d5-Nitrobenzene h1,77 32.08 76.8 19-115
15 2-Fluorobiphenyl 37.57 30.24 80.5 17-125
15 2,4,6-Tribromophenol  37.57 27.20 72.4 32-124
16 2-Fluorophenol 31.47 34,49 109.6 26-116
16 2-Fluoroaniline 32,45 23.59 727 *
16 d5-Phenol 30.73 29.10 94,7 10-104
16 d5-Nitrobenzene 34,17 31.71 92.8 19-115 o
16 2-Fluorobiphenyl 30.73 34,26 111.5 17-125
16 2,4,6~Tribromophenol  30.73 35.40 115.2 32-124

This report is submitted for the exclusve use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysss in good faith and according to the rules of the trade and of scence.
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\
parts per million (mg/kg)
“ Spike Spike 4 Control
Sample No. Surrogate Compound Level Found Recovery Limit
22 2-Fluorophenol 31.94 31.95 100.0 26-116
22 2-Fluoroaniline 32.94 21,56 65.5 *
22 d5-Phenol 31.19 26.66 85.5 10-104
22 d5-Nitrobenzene 34,68 33.86 97.7 19=115
22 2-Fluorobiphenyl 31.19 32.65 104,7 17-125
22 2,4,6-Tribromophenol 31.19 30.32 97.2 32-124
23 2-Fluorophenol 34,18 Lo.42 118.3 26-116
.. 23 2-Fluoroaniline 35.25 20.07 56.9 *
23 d5-Phenol 33.38 33.42 100.1 10-104
23 d5-Nitrobenzene 37.12 38.01 102.4 19-115
23 2-Fluorobiphenyl 33.38 35.96 107.7 17-125
23 2,4,6=Tribromophenol 33.38 40,37 120.9 32-124
28 2-F luorophenol 31.86 36.49 114,5 26-116
28 2-Fluoroaniline 32.86 21.16 6L4. 4 *
28 d5-Phenol 31.11 27.83 89.5 10-104
28 d5-Nitrobenzene 34.60 34,23 98.9 19-115
28 2-Fluorobiphenyl 31: 11 32.40 104.1 17-125
28 2,4,6=Tribromophenol 31.11 32.85 105.6 32-124
29 2-Fluorophenol 23.62 27.65 117.1 26-116
29 2-Fluoroaniline 24,35 7.86 32.3 *
29 d5-Phenol 23,06 16.88 732 10-104
29 d5-Nitrobenzene 25.65 21,17 82.5 19-115
29 2-Fluorobiphenyl 23.06 22,94 99.5 17-125
29 2,1),6—Tribromophenol 23.06 21.71 94,1 32-124
36 2-Fluorophenol T 22,81 30.90 135.5 26-116
36 2-Fluoroaniline 23.52 18.66 79.3 *
36 d5-Phenol 22,27 19.75 88.7 10-104
36 d5-Nitrobenzene 24,77 26.26 106.0 19-115
.36 2-Fluorobiphenyl 22,27 22.80 102.4 17-125
36 2,4,6-Tribromophenol 22,27 18.08 81.4 32-124

for the due performance of i

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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parts per million (mg/kg)
Spike Spike % Control
Sample No. Surrogate Compound Level Found Recovery Limit
42 2-Fluorophenol 25.90 25.28 97.6 26-116
42 2-Fluoroaniline 26.71 14,96 56.0 *
42 d5-Phenol 24,29 1723 68.1 10-104
42 dS5-Nitrobenzene 28.12 31.91 113.5 19-115
42 2-Fluorobiphenyl 25.29 28.66 113.3 17-125
42 2,4,6-Tribromophenol 25.29 25.59 101.2 32-124
36 Spike 2-Fluorophenol 22.81 26.95 118.1 26-116
36 Spike 2-Fluoroaniline 23.52 12,48 53.1 *
36 Spike d5-Phenol 22,27 19.66 88.3 10-104
36 Spike d5—-Nitrobenzene 24,77 23.68 95.6 19-115
36 Spike 2-Fluorobiphenyl 22.27 21.79 97.9 17-125
36 Spike 2,4,6-Tribromophenol 22,27 18. 41 82.7 32-124
36 Dup. 2-F luorophenol 22.81 25,82 113.2 26-116
36 Dup. 2-Fluoroaniline 23.52 1.73 49.9 *
36 Dup. d5-Phenol 22.27 20.84 93.6 10-104
36 Dup. d5-Nitrobenzene 24,77 25.63 103.5 19-115
36 Dup. 2-Fluorobiphenyl 22,27 24,41 96.1 17-125
36 Dup. 2,4,6-Tribromophenol 22.27 19,54 87.7 32-124
Blank , 2-Fluorophenol 17.07 20.71 121..3 26-116
Blank 2-Fluoroaniline 26.71 30.27 113.3 . *
Blank d5-Phenol 16.67 15.56 93.3 10-104
Blank d5-Nitrobenzene 18.53 19.69 106.3 19-115
Blank 2-Fluorobiphenyl . 16.67 17.76 106.5 17-125
Blank 2,4,6-Tribromophenol  16.67 16.78 100.7 32-124
This report is sub for the excl use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this companyo' any
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parts per billion (ug/kg)
Spike Spike % Control
Sample No. Surrogate Compound Level Found Recovery Limit
7 Dibutylchlorendate 333. 380. 14, L1-121
15 Dibutylchlorendate 333. 686. 206. hi-121
16 Dibutylchlorendate 333. Li6., 134, Li-121
22 Dibutylchlorendate 333. 583, 175. Li-121
23 Dibutylchlorendate 333. Lo6. 123, 41-121
28 Dibutylchlorendate 333, 390. 175 Li1-121
29 Dibutylchlorendate 333. 500. 150, b1-121
36 Dibutylchlorendate 333. 669. 201. hi-121
42 Dibutylchlorendate 333. Leo0. 138. 41-121
Blank Dibutylchlorendate 333, 483, 145, L1-121
36 Spike | Dibutylchlorendate 333. 292, 87.8 hi-121
36 Spike 11 Dibutylchlorendate 333. 380. 114, bi-121
E.P. Toxicity Analyses:
parts per million (mg/L)
Spike Spike % Control
Sample No. Surrogate Compound Level Found Recovery Limit
7 Isodrin 0.00200 0.00172 86.0 4L3-118
15 Isodrin 0.00200 0.00145 72.8 43-118
16 Isodrin 0.00200 0.00146 73.0 43-118
22 Isodrin 0.00200 0.00189 94,3 43-118
23 Isodrin . 0.00200 0.00185 92.3 43-118
28 Isodrin 0.00200 0.00193 96.6 43-118
29 Isodrin 0.00200 0.00210 105. 43-118
36 Isodrin 0.00200 0.00209 104, 43-118
42 Isodrin 0.00200 0.00183 91.7 43-118
Blank Isodrin 0.00200 0.00104 52,0 43-118
Spike | Isodrin 0.00200 0.00177 88.4 43-118
Spike 11 Isodrin 0.00200 0.00205 102, 43-118

: %
®
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parts per million (mg/L)
Spike Spike > 4 Control
Sample No. Surrogate Compound Level Found Recovery Limit
7 2,4,5-T 0.0400 0241 60.3 *
15 2,4,5-T 0.0400 .0145 36.3 *
16 2,4,5-T 0.0400 .0203 50.8 *
22 2,4,5-T 0.0400 .0143 35.5 *
23 2,4,5-T 0.0400 .0163 4o.7 *
29 2,L4,5-T 0.0400 .0146 36.6 *
36 2,4,5-T 0.0400 .0184 45.9 *
42 2,4,5-T 0.0400 .0232 58.0 *
Blank 2,4,5-T 0.0400 .0292 73.0 *
29 Spike | 2,L4,5-T 0.0400 .0428 107. *
29 Spike 11 2,4,5-T 0.0400 .0354 88.5 *
APPENDIX B
Replicate Quality Control Report
Sample # Analyte Replicate 1 Replicate 2 Relative Error, %
PRIORITY POLLUTANT ANALYSES
%
L2 Total Solids . . 68.2 66.9 1:9
42 Volatile Solids B2 5.1 18.
This report is for the 4 use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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| parts per million (mg/kg) i
\ |
l Sample # Analyte Replicate 1 Replicate 2 Relative Error, % i
| |
| 42 Ant imony L/0.5 L/0.5 0. |
42 Arsenic 15, 10. 33.
42 Beryl1lium 0.14 0.16 12,
42 Cadmium 1.5 1.6 6.2
42 Chromium 30. 31. 342
42 Copper 47, Ly, 6.4
42 Lead 62. 50. 19.
42 Mercury 0.66 0.68 2.9
42 Nickel 30, 27 10,
. 42 Selenium L/0.5 L/0.5 0.
42 Silver 0.5 0.6 (0.1)
42 Thallium L/0.5 L/0.5 0.
42 Zinc 150. 140, 6.7
7 Spike Phenol 0.8 0.7 12,
22 Cyanide L/0.5 L/0.5 0.
42 Cyanide L/0.5 L/0.5 0.
BULK SAMPLE ANALYSES
%
22 Sand 28.8 20.0 30,
22 Silt 52.8 - 59.6 1.
22 Clay 18. 4 20.4 10.
22 Total Organic 2.2 2.2 0.
Carbon
42 0il & Grease 0.21 _ 0.28 25,
42 Sulfide 0.005 0.006 (.001)
This report is submitted for the { use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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Control
Limit

%o o o 3 3 %

Sample # Analyte Replicate 1 Replicate 2 Relative Error, %
E.P. TOXICITY ANALYSES
36 Cadmium L/0.02 L/0.02 0.
36 Chromium L/0.1 L/0.1 0 J8
36 Lead L/0.2 L/0.2 0.
36 Silver L/0.1 L/0.1 0.
36 Barium L/0.5 L/0.5 0.
36 Mercury L/0.005 L/0.005 0
36 Arsenic L/0.005 L/0.005 0.
36 Selenium L/0.005 L/0.005 0.
APPENDIX C
Spike Quality Control Report
mg/L
Sample Spike Spike %
Sample # Analyte Found Level Found Recovery
PRIORITY POLLUTANT ANALYSES
42 Ant imony L/0.5 2.5 1.8 724
42 Arsenic 10. 25, 35. 100,
42 Beryllium 0.14 0.25 0427 52,
42 Cadmium 1.5 0.5 1.9 80.
42 Chromium 30. 100, 130,-- 100,
42 Copper 47, 100, 150. 103.
42 Lead 62. 50, 100. 80.
This report is sub for the use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any

ed only on
;} member of its statf in connection with the advertising or sale of any product or process will be grant
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of scence.

. This pany

no responsibility except

85194



Laucks

Testing Laboratories, Inc. Certificate

940 South Harney Street. Seattle. Washington 98108 (206) 767-5060
Chemistry. Microbiology. and Technical Services

PAGE NO. 24
Port of Seattle LABORATORY NO. 85194
mg/L
Sample Spike Spike b4 Control
Sample # Analyte Found Level Found Recovery Limit
42 Mercury 0.66 0.25 0.91 100. *
*% Nickel 19. 10. 29, 100, *
42 Selenium 0.4 2.5 3.1 104, *
42 Silver 0.5 1.0 1.6 110, *
102 Tha]]ium L/o.s 2-5 109 76. *
42 Zinc 150. 100, 240, 90. *
4 Phenol L/0.1 0.8 07 88. *
7 Phenol L/0.1 0.8 0.8 100, *
36 Cyanide L/0.5 3.3 3.9 118. *
ug/L
36 Spk. 1 g.BHC L/5. 333. 350. 105, 87-107
36 Spk. | Heptachlor L/5. 333. 376. 113, 43-125
36 Spk. | Aldrin L/5. 333. 380. 114, 43-109
36 Spk. | Dieldrin L/5. 333. 376. 113 56-122
36 Spk. | Endrin L/10. 333. 360. 110. 89-101
36 Spk. | DDT L/10. 333. 380. 114, 82-102
36 Spk. 11 g.BHC L/5. 333. 523, 157. 87—107
36 Spk. Il Heptachlor L/S. 333. 529, 159, 43-125
36 Spk. Il Aldrin L/5. 333. 519, 156. 43-109
36 Spk. Il Dieldrin L/s. 333. 513. 154, 56-122
36 Spk. Il Endrin L/5. 333. 523, 157. 89-101
36 Spk. |l DDT L/s5. 333 423, 127, 82-102
E.P. TOXICITY ANALYSES
parts per million (mg/L)
36 Cadmium L/0.02 ~3. 0 == 0.98 - -98, *
36 Chromium L./0.1 1.0 1.0 100, *
36 Lead L/0.2 5.0 5.0 100. *

' = '\ This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company of any
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|
mg/L
Sample Spike Spike % Control

Sample # Analyte Found Level Found Recovery Limit |

36 Silver L/0.1 1.0 0.9 90. *

36 Barium L/0.5 10.0 11.1 110. *

36 Mercury L/0.005 0.010 0.011 110. *

36 Arsenic L/0.005 0.25 0,22 88. *

36 Selenium L/0.005 0.25 0.28 112, *
42 Spk. | Endrin L/0.0002 0.004 0.00106 46.4 89-101
42 Spk. Il Endrin L/0.0002 0.004 0.00162 Lo, 4 89-101
.29 Spk. | 2,4-D L/0.005 0.016 0.0110 68.8 *
29 Spk. | 2,4,5-TP L/0.005 L/0.016 L/0.0110 68.8 *
29 Spk. Il 2,4-D L/0.005 0.0160 0.0123 76.6 *
29 Spk. Il 2,4,5-TP L/0.002 0.0080 0.00623 77.9 *
BULK SAMPLE ANALYSES

42 0il & Grease 0,21 1522 1.38 9%. *

* No control limits yet established.
** POS sample was spiked too low for observable recovery. Another sample

which was run concurrently was spiked appropriately and the results reported
here.

() = absolute

The control limits are a statistically derived measure of the leve! of
confidence in the measurement. These control 1imits determine the range within
which the analytical value will fall 95% of the time.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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Sample 36 was spiked twice with two different aliquots (22.45 gm) with 1000 ul
of 157-3 @ 200 ug/ml. (8.9 ug/gm).

Compounds

1,2,4-Trichlorobenzene
Acenaphthene
2,-Dinitrotoluene
Di-n—butylphthalate
Pyrene
N-initroso—di-N-propylamine
1,4-Dichlorobenzene
Pentachlorophenol
Phenol

2-Chlorophenol
p—Chloro-m-cresol
L-N1TROPHENOL

MS % Recovery

DS % Recovery

% Deviation

98.5
103.1
75.6
109.8
101.1
110.3
86.8
26.5
99.3
100. 4
69.3
90.1

101.5
98.9
69.1
91.2
89.7

113.6
89.6
k2.9

100.8

102.0
68.1
90.4
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APPENDIX E

Comments on Limits of Detection

The laboratory makes every effort to meet the lower limits of detection (LLDs)
requested. In some cases, LLDs are elevated due to interferences.

The primary cause of elevated LLDs is sample matrix. Detector response to
sample matrix may be determined to be interference, rather than, in this case,
pesticides through analytical interpretation. This interpretation will take
into account lack of confirmation by a second chromatogram, poor peak shape,
interference from a multiple component chemical (i.e., PCBs), etc.

The final result of the interference is that the pesticide cannot be "seen"
down to the level which would be achieveable without that interference.

Attached are copies of chromatograms for both a mixed pesticide standard and a
PCB Arochlor 1260 standard. From reviewing both chromatograms, it can be

seen that presence of PCBs in the sample would make it impossible to "read"
the presence of pesticides below the level reported to you.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
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Seattle, WA 98111 DATE Oct. 31, 1984
ATTN: Doug Hotchkiss

PO # P-03613

REPORT ON SPOILS

SAMPLE

IDENTIFICATION Samples which were on hold were released for analysis on Sept. 21,

1984. Samples were assigned new Taboratory number 86772-1/9. Samples
had previously been identified by Laucks Testing Laboratories and Hart

TESTS PERFORMED Crowser & Associates as shown below:
AND RESULTS:
LTL # HC #

1) 85194-37 1351
2) 85194-38 1852
3) 85194-11 13528
4) 85194-12 1353
5) 85194-30 1054
6) 85194-33 953
7) 85194-34 954
8) 85194-19 752
9) 85194-20 753

Three composite samples were created by homogeneously mixing equal weight portions
from the indicated samples.

Composite A: Samples 1, 2 above
Composite B: Samples 3, 4 above
Composite C: Samples 6, 7 above
Samples 5, 8, and 9 were analyzed without compositing.

Samples were passed through a No. 10 sieve prior to analysis. Only mater1a1
passing the sieve was analyzed. Percentages retained were as follow:

A B C 5 8 9
% retained L/2. B L/2. L/2. L/2. 15.
major description - wood s - o rocks
minor description --- rocks e . - wood

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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Routine analyses were then performed on the samples, with results as follow:

A B € 5 8 9

%, as received basis

Total Solids 77.8 60.8 69.9 78.3 44 .6 53.3

%, dry basis

Total Organic Carbon 0.2 4.0 1.5 0.5 3.8 4.0
Total Volatile

Solids 1.3 7.4 3.1 1.4 11.5 6.6
0il & Grease - 0.07 0.88 0.25 0.02 2.0 0.98
Sulfide as S 0.003 L/0.001 0.002 L/0.001 0.33 0.10
Grain Size Analysis
Sand 90.2 35.3 65.7 88.6 10.8 8.8
Silt 9.8 46.6 27.2 9.4 70.4 60.1
Clay L/0.1 18.1 9 | 2.0 18.8 31.1

Samples were analyzed for priority pollutants in accordance with 40 CFR,
part 136, with results as shown below:

Inorganics parts per million (mg/kg), dry basis
Antimony L/1. L/1. L1 L/1. L/1. L/1.
Arsenic 3.1 19. 4.0 2.2 23. 15,
Beryl1ium 0.16 0.33 0.21 0.13 0.22 0.50
Cadmium 0.2 3.2 0.5 0.1 7.4 4.8
Chromium 15. 49. 18. 10. 110. 92.
Copper 14. 97. 26. 15. 200. 150.
Lead 18. 170. 40. 33. 340. 190.
Mercury 0.2 1.1 0.2 L/0.1 1.6 0.9
Nickel 9. 36. 20. 10. 61. 92.
Selenijum L/0.5 0.5 L/0.5 L/0.5 1.5 0.5

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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A B C 5 8 9

parts per million (mg/kg), dry basis

Silver 0.24 2.5 0.21 L/0.05 3.4 1.9
Thallium L/1. Lil, o L/1. LiLs L/1. L/Ls
Zinc 38. 320. 80. 27 i 700. 970.
Total Cyanide L/0.10 0.32 L/0.10 L/0.10 0.60 0.24
Total Phenol L/0.15 L/0.15 L/0.15 L/0.15 L/0.15 L/0.15
Volatile Organics (by GC/MS) parts per billion (ug/kg)
Method

A B & 5 8 9 Blank
Chloromethane L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Bromomethane L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Vinyl Chloride L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Chloroethane L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Methylene Chloride 368. 828. 646. 394, 360. 1040. tr
Acrolein L/20. L/20. L/20. L/20. L/20. L/20. L/20.
*Acetone 455, 939. 316. 330 334. 313. 18.
Acrylonitrile L/20. L/20. L/20. L/20. L/20. L/20. L/10.

*Carbon Disulfide L/10. L/10. L/10. L/10. L/10. L/10. L/10.
1,1-Dichloroethylene

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
1,1-Dichloroethane

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
trans-1,2-Dichloroethylene

LA10., L/10. L/10. L/10. L/10. L/10. L/10.
Chloroform L/10. L/10. tr L/10. tr L/10. L/10.
*2-Butanone L/10. L/10. L/10. L/10. L/10. L/10. L/10.
1,2-Dichloroethane

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
1,1,1-Trichloroethane

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
*Vinyl Acetate L/10. L/10. tr L/10. L/10. L/10. L/10.
Bromodichloromethane

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
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parts per billion (ug/kg)
Method
A B C 5 8 9 Blank

Carbon Tetrachloride

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
1,2-Dichloropropane -

L/10. L/10. L/10. L/10. L/10. L/10. L/10.

Trichloroethylene L/10. L/10. tr L/10. L/10. L/10. L/10.
Benzene L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Chlorodibromomethane

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
1,1,2-Trichloroethane

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
2-Chloroethyl vinyl ether

L/10. L/10. L/10. L/10. L/10. L/10. L/10.

Bromoform L/10. L/10. L/10. L/10. L/10. L/10. L/10.
*4-Methyl-2-pentanone

L/10. L/10. L/10. L/10. L/10. L/10. tr
*2-Hexanone L/10. L/10. L/10. L/10. L/10. L/10. tr

1,1,2,2-Tetrachloroethane
L/10. L/10. L/10. L/10. L/10. L/10. L/10.

Tetrachloroethylene

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Toluene L/10. L/10. L/10. L/10. tr L/10. L/10.
Chlorobenzene L/10. L/10. L/10. L/10. L/10. L/10. L/10.

trans-1,3-Dichloropropene

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Ethylbenzene L/10. L/10. L/10. L/10. L/10. L/10. L/10.
cis-1,3-Dichloropropene

L/10. L/10. L/10. L/10. L/10. L/10. L/10.

Styrene L/10. L/10. L/10. L/10. L/10. L/10. L/10.
o-Xylene L/10. L/10. L/10. L/10. L/10. L/10. L/10.
= 1-10 ug/kg
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Extractables (by GC/MS) parts per billion (ug/kg)
Method
A B C 5 8 9 Blank

N-nitrosodimethylamine

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Bis(2-chloroethyl)ether =

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
2-Chlorophenol L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Phenol L/100. L/100. L/100. L/100. L/100. L/100. L/100.
1,3-Dichlorobenzene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
1,4-Dichlorobenzene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
1,2-Dichlorobenzene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Bis(2-chloroisopropyl)ether

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Hexachloroethane L/100. L/100. L/100. L/100. L/100. L/100. L/100.
N-nitroso-di-n-propylamine

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Nitrobenzene L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Isophorone L/100. L/100. L/100. L/100. L/100. L/100. L/100.
2-Nitrophenol L/100. L/100. L/100. L/100. L/100. L/100. L/100.
2,4-Dimethylphenol

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Bis(2-chloroethoxy)methane

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
2,4-Dichlorophenol

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
1,2,4-Trichlorobenzene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Naphthalene L/100. 380. tr tr 190. 280. L/100.
Hexachlorobutadiene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
4-Chloro-m-cresol

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Hexachlorocyclopentadiene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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parts per billion (ug/kg)
Method
A B C 5 8 9 Blank

2,4,6-Trichlorophenol

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
2-Chloronaphthalene .

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Acenaphthylene L/100. L/100. L/100. L/100. 160. L/100. L/100.
Dimethylphthalate

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
2,6-Dinitrotoluene

L/100.  L/100. L/100. L/100. L/100. L/100. L/100.
Acenaphthene L/100. L/100. L/100. L/100. 120. 490. L/100.
2,4-Dinitrophenol

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
2,4-Dinitrotoluene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
4-Nitrophenol L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Fluorene L/100. 210.  L/100. L/100. 130. 590. L/100.
4-Chlorophenyl phenyl ether

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Diethylphthalate L/100. L/100. L/100. L/100. L/100. L/100. L/100.
4,6-Dinitro-o-cresol

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
1,2-Diphenylhydrazine

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
4-Bromophenyl phenyl ether

L/100.  L/100. L/100. L/100. L/100. L/100. L/100.

Hexachlorobenzene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Pentachlorophenol

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Phenanthrene 150. 910. 200. L/100. 580. 1620. L/100.
Anthracene 100. 1180. 240. L/100:; 880. 650. L/100.
Dibutylphthalate L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Fluoranthene 480. 5950. 520. L/100. 6370. 3910. L/100.
Pyrene 340. 5580. 330. L/100. 3790. 2560. L/100.

Benzidine L/100.  L/100. L/100. L/100. L/100. L/100. L/100.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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parts per billion (ug/kg)
Method
A B C 5 8 9 Blank

Butyl benzyl phthalate

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Benzo(a)anthracene 180. 2110. . 140. L/109. 1570. 1040. L/100.
Chrysene 200. 2200. 160. L/100. 1620. 1070. L/100.
3,3'-Dichlorobenzidine

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Bis(2-ethylhexyl)phthalate

2390. 2550. 780. 460. 4760. L/100. L/100.

N-nitrosodiphenylamine

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Di-n-octyl phthalate

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Benzo(b)fluoranthene

320. 2200. 160. L/100. 2330. 1270. L/100.
Benzo(k)fluoranthene  ** *% *k ** *k *% *k
Benzo(a)pyrene 260. 1580. 360. L/100. 1480. 1180. L/100.
Indeno(1,2,3-cd)pyrene

L/100. 630. L/100. L/100. L/100. L/100. L/100.

Dibenzo(ah)anthracene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Benzo(ghi)perylene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
2,3,7,8-Tetrachlorodibenzo-

p-dioxin (TCDD)

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*Aniline L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*Benzoic Acid L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*Benzyl Alcohol  L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*4-Chloroaniline L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*Dibenzofuran L/100.  L/100. L/100. L/100. L/100. L/100. L/100.
*2-Methylnaphthalene

L/100. L/100. L/100. L/100. 110. L/100. L/100.
*2-Methylphenol  L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*4-Methylphenol  L/100. L/100. L/100. L/100. L/100. L/100. L/100.
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parts per billion (ug/kg)
Method
A B C 5 8 9 Blank

*2-Nitroaniline L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*3-Nitroaniline L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*4-Nitroaniline L/100. L/100. L/100. L/100. L/100. L/100. L/100.
*2,4,5-Trichlorophenol

L/100. L/100. L/100. L/100. L/100. L/100. L/100.

= 50-100 ug/kg

A B C 5 8 9
Pesticides (by GC/ECD) parts per billion (ug/kg)
alpha-BHC L/1. L/3. L/1. L/1. L/1. L/1.
beta-BHC L/1. L/1. L/1. L/1. L/1. L/1.
delta-BHC L/1. L/1. L/1. 5 L/1. L/1.
gamma-BHC (1lindane)
L/1. LfLs L/1. L/1. L/1, L/1.
heptachlor L/1. L/1. L/1. L/1. L/1. L/1.
aldrin L/1. L/1. L/1. LAL. L/1. L/1.
heptachlor epoxide L/1. L/1. L/1. L/1. L/1. L/1.
dieldrin L/1. LI, L/1. L/1. L/1. L/1.
4.4'-DDE L/1. L/1. L7L. L/1. L/1. L/1.
4,4'-pDDD L/1. L/1. L/1. LS1: L/1. L/1.
endosulfan sulfate L/1. L/1. L /L. L/1. L/1. L/1.
4,4'-DDT L/1. LFl. L/1. L/1. L/1. L/1.
chlordane L/1. L/1. L/1. L/1. L/1. L/1.
alpha endosulfan L/1. L/1. L/1. L/1. L/1. L/1.
beta endosulfan L/1. L/1. L7L. L/1. L/1. L/1.
endrin L/1. L/1. L/1. L/1. L/1. L/1.
endrin aldehyde L/1. L/1. L/1. L/1. L/1. L/1.
toxaphene L/50. L/50. L/50. L/50. L/50. L/50.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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A B C 5 8 9
parts per billion (ug/kg)
PCB 1016 L/20. L/20. L/20. L/20. L/20. L/20.
PCB 1221 L/20. L/20. L/20. L/20. L/20. L/20.
PCB 1232 L/20. L/20. L/20. L/20. L/20. L/20.
PCB 1242 L/20. L/20. L/20. L£20. L/20. L/20.
PCB 1248 L/20. L/20. L/20. L/20. L/20. L/20.
PCB 1254 L/20. L/20. L/20. L/20. L/20. L/20.
PCB 1260 66. 120. L/20. L/20. 140. 150.

Key
L/ indicates "less than".
* Additional compounds from the EPA's Hazardous Substances List.

** Value shown for Benzo(b)fluoranthene is the sum of the isomers
Benzo(b)fluoranthene and Benzo(k)fluoranthene.

Respectfully submitted,

Laucks Test1fjﬁ:jjjrator1es Inc.

JMO:veg
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APPENDIX A

Replicate Quality Control Report

Inorganics
Sample Analyte Replicate 1 Replicate 2
%
A Total Solids 77.8 77 .6

%, dry basis

A Volatile Solids 1.3 1.3
8 Total Organic

Carbon 4.1 3.8
9 0il & Grease 0.98 0.81
8 Sulfide as S 0.33 0.19
8 Sand 10.8 9.4
8 Silt 70.4 67.7
8 Clay 18.8 22.9

for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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LABORATORY NO. 86 7 7 2

Relative Error

0.2

7.3
17.
42.

3.8
18.
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Sample Analyte Replicate 1 Replicate 2 Relative Error
parts per million (mg/kg), dry basis
C Cyanide L/0.10 L/0.10 0.
D Mercury 0.2 0.2 0.
9 Nickel 92. 88. 4.3
9 Zinc 970, 1000. 3.0
9 Chromium 92. 92. 0.
9 Arsenic 15. 15. 0.
9 Copper 150. 160. 6.2
9 Lead 190. 220. 14,
9 Cadmium 4.8 5.4 11.
9 Thallium L/1. L/1. (0.)
9 Selenium 0.5 0.5 (0.)
A Phenol L/0.15 L/0.15 0.
9 Beryllium 0.50 0.44 12,
9 Antimony L/1. L/1. (0.)
9 Silver 1.9 1.0 47.

() indicates absolute error
L/ indicates "less than"

" 's‘ This report ‘is subm_ned for the exc!uswe use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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APPENDIX B
Spike Quality Control Report
Inorganics

Sample Spike Spike %

Sample Analyte Found Level Found Recovery
%, dry basis
A 0il & Grease 0.07 1.24 1.32 101.
parts per million (mg/kg), dry basis

o Mercury 0.2 0.3 0.5 100.
C Cyanide L/0.10 0.98 0.31 32.
9 Cyanide 0.24 1.5 1.4 77
9 Nickel 92. 100. 192. 100.
9 Zinc 970. 250. 1230. 104.
9 Chromium 92. 100. 196. 104.
9 Arsenic 15, 20. 33. 90,
9 Copper 150. 200. 3500, 100.
9 Lead 190. 110. 310. 109.
9 Cadmium 4.8 11. 15.2 94,
B Thallium L/1. 2.5 5.4 216.
9 Selinium 0.5 2.0 2 w3 90.
5 Phenol L/0.15 0.85 0.78 92.
9 Beryllium 0.50 0.50 1.00 100.
9 Antimony L/1. 10. 3.6 36.
9 Silver 1.9 0.96 2.7 83.

L/ indicates "less than"

-} This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
;5 member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
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APPENDIX C
Surrogate Recovery Quality Control Report

Listed below are surrogate (chemica]]y similar) compounds utilized in the
analysis of volatile and organic compounds. The surrogates are added to every
sample prior to extraction and analysis to monitor for matrix effects, purging
efficiency, and sample processing errors. The control limits represent the
95% confidence interval established in our laboratory through repetitive
analysis of these sample types. In certain cases, we will have accumulated
insufficient data to have established control limits.

Spike Spike % Control
Sample #  Surrogate Compound Level Found Recovery Limits

parts per million (mg/kg)

A d4-1,2-Dichloroethane 0.735 0.761 103.6 50-160
A d8-Toluene 0.735 0.696 94.7 50-160
A Bromof luorobenzene 0.735 0.821 111.7 50-160
B d4-1,2-Dichloroethane 0.698 0.553 79.2 50-160
B d8-Toluene 0.698 0.685 98.2 50-160
B Bromof luorobenzene 0.698 0.808 115.8 50-160
C d4-1,2-Dichloroethane 0.676 0.633 93.6 50-160
C d8-Toluene 0.676 0.677 100.1 50-160
C Bromof luorobenzene 0.676 0.779 115.2 50-160
Blank d4-1,2-Dichloroethane 0.050 0.0496 99.3 50-160
Blank d8-Toluene 0.050 0.0501 100.1 50-160
Blank Bromof luorobenzene 0.050 0.0550 109.9 50-160
Spike d4-1,2-Dichloroethane 0.370 0.382 103.3 50-160
Spike d8-Toluene 0.370 0.355 95.9 50-160
Spike Bromof luorobenzene 0.370 0.391 105.8 50-160
Dupe d4-1,2-Dichloroethane 0.368 0.370 100.6 50-160
Dupe d8-Toluene 0.368 0.345 93.8 50-160
Dupe Bromof luorobenzene 0.368 0.396 107.5 50-160

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
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LABORATORY NO. 86772

Spike Spike

Sample # Surrogate Compound Level Found
parts per million (mg/kg)
5 d4-1,2-Dichloroethane 0.372 0.360
5 d8-Toluene 0.372 0.368
5 Bromof luorobenzene 0.378 0.409
8 d4-1,2-Dichloroethane 0.865 0.870
8 d8-Toluene 0.865 0.886
8 Bromof luorobenzene 0.865 0.976
9 d4-1,2-Dichloroethane 0.700 0.734
9 d8-Toluene 0.700 0.648
9 Bromof luorobenzene 0.700 0.768
parts per billion (ug/kg)

A 2-Fluorophenol 4096 . 3328.
A 2-Fluoroaniline 4224, 1042.
A d5-Phenol 4000. 2645,
A 2-Bromophenol 4000. 2552.
A d5-Nitrobenzene 4224, 2915.
A 2-Fluorobiphenyl 4000. 3188.
A 2,4,6-Tribromophenol  4000. 1496.
A dl4-p-Terphenyl 4000. 2920.
B 2-Fluorophenol 4096 . 3002.
B 2-Fluoroaniline 4224, 1049,
B d5-Phenol 4000. 2456.
B 2-Bromophenol 4000. 2616.
B d5-Nitrobenzene 4224 2581.
B 2-Fluorobiphenyl 4000. 3292.
B 2,4,6-Tribromophenol  4000. 2512,
B dl4-p-Terphenyl 4000. 3468.

% Control
Recovery Limits
96.7 50-160
98.9 50-160
110.0 50-160
100.6 50-160
102.4 50-160
112.8 50-160
104.8 50-160
92.6 50-160
109.7 50-160
8l.2 24-133
24.7 ---
66.1 20-122
63.8 ---
69.0 20-140
79.7 20-140
37.4 10-114
713.0 20-150
73.3 24-133
24.8 ---
61.4 20-122
65.4 ---
61.1 20-140
82.3 20-140
62.8 10-114
86.7 20-150

2\ This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
sk member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
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Spike Spike % Control
Sample #  Surrogate Compound Level Found Recovery Limits
parts per billion (ug/kg)
G 2-Fluorophenol 4096. 1896. 46.3 24-133
C 2-Fluoroaniline 4224 966. 228 ---
C d5-Phenol 4000. 1547. 38.7 20-122
¢ 2-Bromophenol 4000. 1648. 41.2 ---
o d5-Nitrobenzene 4224, 1748. 41 .4 20-140
€ 2-Fluorobiphenyl 4000. 2376. 59.4 20-140
C 2,4,6-Tribromophenol  4000. 1996. 49.9 10-114
c dl4-p-Terphenyl 4000. 1728. 43.2 20-150
5 2-Fluorophenol 4096. 3274 . 79.9 24-133
5 2-Fluoroaniline 4224, 2141. 50.7 ---
5 d5-Phenol 4000. 2748. 68.7 20-122
5 2-Bromophenol 4000, 2700. 67.5 ---
5 d5-Nitrobenzene 4224 . 3070. 72,1 20-140
5 2-Fluorobiphenyl 4000. 3416. 85.4 20-140
5 2,4,6-Tribromophenol  4000. 2720. 68.0 10-114
5 dl4-p-Terphenyl 4000. 2864. 71.6 20-150
8 2-Fluorophenol 4096 . 2776. 67.8 24-133
8 2-Fluoroaniline 4224, 1510. 357 ---
8 d5-Phenol 4000. 2296. 57.4 20-122
8 2-Bromophenol 4000. 2708. 67.7 ---
8 d5-Nitrobenzene 4224 2537 . 60.1 20-140
8 2-Fluorobipheny] 4000. 3036. 75.9 20-140
8 2,4,6-Tribromophenol  4000. 2856. 71.4 10-114
8 dl4-p-Terpheny]l 4000. 2600. 65.0 20-150
9 2-Fluorophenol 4096. 3338. 81.5 24-133
9 2-Fluoroaniline 4224 . 1624. 38.5 -—--
9 d5-Phenol 4000. 2536. 63.4 20-122
9 2-Bromophenol 4000. 2664 . 66.6 -—
9 d5-Nitrobenzene 4224 . 2959, 70.1 20-140
9 2-Fluorobipheny] 4000. 3624. 90.6 20-140
9 2,4,6-Tribromophenol 4000. 3032. 75.8 10-114
9 dl4-p-Terphenyl 4000. 3812. 95.3 20-150
This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
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Sample #

Surrogate Compound

Spike
Spike
Spike
Spike
Spike
Spike
Spike
Spike
Dupe
Dupe
Dupe
Dupe
Dupe
Dupe
Dupe
Dupe
Blank
Blank
Blank
Blank
Blank
Blank
Blank
Blank

2-Fluorophenol
2-Fluorocaniline
d5-Phenol
2-Bromophenol
d5-Nitrobenzene
2-Fluorobiphenyl
2,4,6-Tribromophenol
dl4-p-Terphenyl
2-Fluorophenol
2-Fluoroaniline
d5-Phenol
2-Bromophenol
d5-Nitrobenzene
2-Fluorobiphenyl
2,4,6-Tribromophenol
dl4-p-Terphenyl
2-Fluorophenol
2-Fluoroaniline
d5-Phenol
2-Bromophenol
d5-Nitrobenzene
2-Fluorobiphenyl
2,4,6-Tribromophenol
dl4-p-Terphenyl

Dibutylchlorendate
Dibutylchlorendate
Dibutylchlorendate
Dibutylchlorendate
Dibutylchlorendate
Dibutylchlorendate
Dibutylchlorendate
Dibutylchlorendate
Dibutylchlorendate

Spike
Level

LABORATORY NO. 86772

parts per billion (ug/kg)

4096.
4224,
4000.
4000.
4224 .
4000.

4000.

4000.
4096.
4224
4000.
4000.
4224.
4000.
4000.
4000.
4096 .
4224.
4000.
4000.
4224 .
4000.
4000.
4000.

20,
20.
20.
20.
20.
20.
20.
20,
20.

eislellefslelellele]

Spike % Control
Found Recovery Limits
3242. 79.2 24-133
1710. 40.5 ---
3156. 78.9 20-122
2776. 69.4 ---
3105. 73.5 20-140
3208. 80.2 20-140
2752. 68.8 10-114
2824. 70.6 20-150
3475. 84.8 24-133
1682. 39.8 ---
3173. 79.3 20-122
2812. 70.3 -
3252, 77.0 20-140
3383. 84.6 20-140
2945, 73.6 10-114
2952. 73.8 20-150
2858. 69.8 24-133
2601. 61.6 ---
2440, 61.0 20-122
2229. 55.7 ---
2628. 62.2 20-140
2892. 72.3 20-140
2211. 55.3 10-114
2825. 70.6 20-150
10.5 52.7 20-150
4.94 24.7 20-150
17.2 86.1 20-150
17.0 84.9 20-150
4.46 g2.3 20-150
10.9 54.3 20-150
26.8 134. 20-150
15.5 77.7 20-150
16.9 84.7 20-150

X This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this compaf)y or any
;X member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
"/ for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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Port of Seattle
APPENDIX D
Matrix Spike/Duplicate Spike
Quality Control Report

Organics

LABORATORY NO. 86 7 7 2

Reported below are the results of additional QC compounds utilized in the analysis
of organic compounds. Compounds of interest are spiked into two additional sample
aliquots prior to extraction and/or analysis to monitor for matrix effects, sample
processing errors, and to calculate percent recoveries of compounds of 1nterest
and relative error in the ana]ys1s The control 1imits represent the 95% con-
fidence interval established in the laboratory through repetitive analysis of

samples.
Conc Conc  Conc % Conc % RPD REC

Compound Spike  Samp MS REC MSD REC RPD Limit Limit
1,1-Dichloroethene 125. 0. 169. 135. 178. 142. -4.9 22. 59-172
Trichloroethene 125 0. 142. 114. 155. 124. -8.4 24. 62-137
Chlorobenzene 125. 0. 133. 106. 144. 115. -7.6 21. 60-133
Toluene 125. 0. 142. 114. 148. 118. -3.8 21. 59-139
Benzene 125. 0. 127. 102. 136. 109. -6.8 21. 66-142
1,2,4-Trichlorobenzene 50. 0. 37.1 74.2 38.1 76.2 -2.6 23. 38-107
Acenaphthene 50. 0. 44 .4 88.8 44.5 89.0 -0.2 19. 31-137
2,4-Dinitrotoluene 50. 0. 3.0 68.0 33.8 67.6 0.6 47. 28-89
Di-n-Butylphthalate 50. 0. 42.0 84.0 44.2 88.4 -5.1 47. 29-135
Pyrene 10. 0. 8.91 89.1 8.41 84.1 5.7 36. 35-142
N-Nitrosodipropylamine 50. 0. 45,5 91.0 45.3 90.6 0.5 38. 41-126.
1,4-Dichlorobenzene 50. 0. 37.4 74.8 36.6 73.2 2.1 27. 28-104
Pentachlorophenol 100. 0. 44,3 44.3 46.2 46.2 -4.2 47. 17-109
Phenol 100. 0. 72.4 72.4 71.5 71.5 1.3 35 26-90
2-Chlorophenol 100. 0. 70.7 70.7 70.5 70.5 0.3 50 25-102
P-Chloro-m-cresol 100. 0. 65.2 65.2 61.2 61.2 6.3 33. 26-103
4-Nitrophenol 100. 0. 46.2 46.2 40.6 40.6 12.9 50. 11-114

- for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

.'\ This report is submitted for the exclusive use of the person, partnership, or’corporation to whom it is addressed. Subsequent use of the name of this company or any
;} member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
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Port of Seattle LABORATORY NO. 86772

Concentrations in the spike, matrix spike and matrix spike duplicate are shown
in parts per billion (ug/kg). 2

Conc = Concentration

Samp = Sample

MS = Matrix Spike

MSD = Matrix Spike Duplicate

REC = Recovery

RPD = Relative Percent Difference

X This report is submitted for the exclusive use of the person, partnership, or corporstion to who.n it is addressed. Subsequent use of the name of this company or any
;. member of its staff in connection with the advertising or sale of any product or prozess will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and accmdmg 10 the rules >f the trade and of science.
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Port of Seattle _ LABORATORY NO. 86772
APPENDIX E
Spike Quality Control Report
Organics Festicide Fraction

Sample Spike Spike % Control
Sample Analyte Found Level Found Recovery Limit

parts per billion (ug/kg)
5 MS Lindane L/1. €.0 2.66 33.3 46-127*
5 MS Heptachlor L/1. €.0 2.08 26.0 35-130%
5 MS Aldrin L/1. 8.0 4.72 58.9 34-132
5 MS Dieldrin L/1. 20.4 7.4 36.6 31-134
5 MS Endrin L/1. 20. 7.24 36.2 42-139*
5 MS 4,4'-DDT LY. 20.0 14.3 71.3 23-134
5 MSD Lindane L/1. 8.0 2.12 26.5 46-127*
5 MSD Heptachlor L/1. 8.0 1.66 20.7 35-130%
5 MSD Aldrin L/1. 8.0 8.87 111. 34-132
5 MSD Dieldrin L/1. 20.4 8.61 42 .2 31-134
5 MSD Endrin L/1. 20.9 8.99 45.0 42-139
5 MSD 4,4'-DDT L/1. 20.9 16.8 83.9 46-127

* Lower than normal recoveries may sometimes be attributable to sample
matrix effects. Specifically, suliur may cause supression of the compound
signals. Sulfur was recognized as present in the sample residue matrix,
and clean-up steps were taken to a’leviate the problem.

This report is submitted for the exclusive use of the person, partnership, ¢ corporatior to whom it is addressed. Subsequent use of the name of this company or any
:} member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This pany no resp ility except
S for the due performance of inspection and/or analysis in good faith and ac sording 1o tha rules of the trade and of science.




/£7/‘—‘ & T-91 DONOR SITES ,SHILSHOLE & T-91 MITIGATION

DEPTH AMPHIPOD HEAVY
BORING SAMPLE RANGE (ft) LAB # BIOASSAY METALS PCBs DDTs LOW PAHs HIGH PAHs
# SURVIVE OTHER DATA
LK EVS P/F /std dev P/F:Met.F P/F (ppb) P/F (ppb) P/F (ppb) P/F (ppb) (0&G=0il & grease)

SHILSHOLE 1,2,3,4 0-3.5 A A P 19.4/0.5 P P (nd) P (nd) P (68) P (na) O&G-—znd) ___________
MAINT
T-115 5,22 0-5 B B P 15.2/2.6 F:As,Cd,Cu P (320) F (47) F (3530) P (12410) 0&G 0.32%
MAINT Pb

6,23 5=9 (o] C P 19/1-2_ P P (nd) P (nd) P (410) P (1300) 0&G 0.02%
T-115 7,9 0-5 D D P 18/0.7 F: Hg P (160) P (3) P (560) P (4450) 0&G 0.16X
B..Fu

8,10 5-9 E E P 18/1.2 P P (nd) P (1) P (nd) P (260) 0&G 0.16Z
T-105 20.21 0-3.5 b I P 18/2 F:As,Cd,Cu P (640) F (20) F (2570) F (13910) 0&G 0.49%
MAINT Pb,Zn
T-91 18,19 6—-12 H H P 15.6/2.6 F:Pb P(630) P (6) F(24920) F(46310) 0&G 0.42%
MAINT

17 0-6 17 17 F 11.4/3.3 F;cd,Cu,Pb P (190) F (67) F(28100) F(67950) 0&G 1.5

Zn

T-91 11,14 0-6 F F P 18.6/0.5 | P (nd) P (nd) P (nd) P (nd) 0&G (nd)
MITIG

12,13 15 5-15 G G P 15.4/1.7 P P (nd) P (nd) P (nd) P (70) 0&G 0.02%

16 15-18 16 16 P 19/0.7 P P (nd) P (nd) P (nd) P(3550) 0&G 0.03%2
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P

Location

T91 Mitigation
Cut Area

T91, Pier 90E
Maint. Dredging

T115
Maint. Dredging

T11l5 SeaFreeze
Maint. Dredging

T105
Maint. Dredging

SBM
Maint. Dredging

GL:pjn/3713E

/14,[;-;] [ 1 P 4 Wer &

Fobs Gay

M/;/n [ osdor flﬁt,

Terminal 91, Short Fill Source Sampling
Sampling Schedule

Table 1
Anticipated No. of Sampling Total No. of
Dredge Quantity Borings Samples
13,000 c.y. 2 6
4,000 c.y. 1 3
11,000 c.y. 2 4
5,300 c.y. 2 4
3,000 c.y. 1 2
1,700 c.y. 4 1

™

P
=4
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000, -t of Seattle 89906
Date: June 11, 1985 .

The last of the samples for this job were rec’d 6/10/85.

The compositing scheme is as follows: ‘_~\-__—____—__§\‘—_—— hﬁ}} <f<eA~
Composite A: Consists of samples 1,2,3 $h Ishole N
Composite B: Consists of samples 5,22 T-115 Mut. 0-§ ﬁgﬁ :z ;:L fZO l?an;l
Composite C: Consists of samples 6,23 T- 11§ Mot 5-91 '
Composite D: Consists of samples 7,9 T-115 S.F 0-5 ','f"g I B
3%‘ Composite E: Consists of samples 8,10 T-1t5 SF §-9
Composite F: Consists of samples 11,14 T- 91 Mt o0-C
Composite G: Consists of samples 12,13,15 T- 9 m,r  §-I§ | )
Composite H: Consists of samples 18,19 T - g Mat 6-Ix ';b(a lhﬁ’,':: :Jfo
Composite I: Consists of samples 20,21 T = 105 Mgt O-35 e °,0, e 5“0 g50 20 4'3:}:]
Sample #16 to be analyzed singly, uncomposited J-9/ m t [s5-19
Sample #17 to be snalyzed singly, uncomposited T - 4| maud O | aliso (300 Feolaralcrm 167 .~

Each sample consists of the following: two 1-qt jars; one bag; 1 horse cup -
for sulfide. ’

Composite A has already been created and currently resides in the walk-in.
We need to deliver the sample splits for amphipod bioassay tomorrow (early
as possible) to EVS. We would like to deliver a minimum of one liter; they

prefer to have two. The samples for delivery should be given to the office
cooled, in an ice chest.

f?V/MV/MW ZJ.
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Laucks ( ENTRY FORM (o
Eandai  Port of Seames=Y | Ared B H:x“w;c? .

PROM. DATE  |BST. o:r: ﬂ%v _8_%%" ‘/é v 4 —— 55

P.O. %ﬂﬂ 3 / / / IN’ORG. og. MICDRO. .wéo on&lea;_

™ A QC REPORT: [IREQD. [ NOT REQD.
S Sy Do, o on ST, /?mmé... Psr £/ JAnt St

<

N (Y

iy ap-y) "//-i/— e m,,//e

)mézfﬁT

4/' ﬁm,
SAMPLE DESIGNATION

P°r+ O‘p paN\L a NOIE

& %> '

TE $-3%-§< /STD W)

ANALYSIS

| Borm 9~ 1430
/ . sl N I /Y40
g \%
S-2 fud_é'_s_m_g‘ﬁa&d_ﬁr_mdrs
PANIS (b 640 <
e TOTAL p
COMP. DATE ADV. PAYMENT N 0. 8 9 9 0 6
ANALYSIS * * * * * * ¢ ' REF. METHOD NO. | unim | uwp
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“"INORGANIC PRIORITY POLLUTANT DATA SHEET Lab No. & T90C
Client _ 25y
Rec'd —Z-73 ok ‘K
Due
Analyst
Chkd

Lﬁ—l’ul] metal scan

[ Partial scan (check metals of interest)

Reporting units: mg/Kq Ory

Sample Number
v Alb e | d]er

¢ Antimony ubh L MO D B R D

“1 _|Arsenic 3.0 "’/?’ 5;J’ H 3.5 é’..O

v/ |Beryllium 28 WS 132 S =] -

1 |Cadmium 1 IR AN PEREY

¥ Chromium >0 |40 2L | &S | 35

v/ Copper £ 10|39 Fo | Fe ok

/1_lLead 4licol JF| Fo| 23| 2

A Mercury ,ND 0.3 /VO ,I. ¢ {l.0 0. l w
1 Ivicker gojas (22 115 ]| so): ‘
<1 |Selenium ML J v | Mo vE | s ‘
/| |sitver ¢ l"/ 4 ].L‘l Ny

vI_{Thal1ium Mo s | T el e

“|__lzinc J3 ¥ 148 [1e 2 Rl A L _ppM
v|__|Total Cyanide | VO (— ‘(.005_3 s (N
v]__|Total Phenol |i¥D .1, : ¢ 5>

Rev; 10/83




INORGANIC PRIORITY POLLUTANT DATA SHEET Lab No. A FT0¢

Client
Rec'd gr o €43
Due
Analyst
, Chkd
ull metal scan |
Partial scan (check metals of interest) |
i
Reporting units:
/‘//))/M
Sample Number _ 4c¢¢rfalk
Blank | LLD
v L |17 Y
|1 |Antimony 5 oD A
V] Arsenic Z/L/ S / 0 F Ay
: %
1 Beryllium 1,51 .32 ('/6
v/
Cadmium l./ 0.2 ’.Cf O0:1 _gpM
: i ¢S180 | &0
4 Chromium ~
V| |Copper aoo |/ | /130 / pom
Y |Lead 3301 | § |300 ! _pm
by | :
Mercur o4 [0.) | 0.7 )
s = L{ - - 0/—12#1
INickel 35| &5 “O
1 |Selenium VAL VIvE VAS 5
-1 |Silver L 1151, :/‘L
v|_{Thallium MO | ND | Ay
V] lzinc F58| 32 |25D
' = L pom
/| |total cyanide |[NO > N<Y
‘| _|Total Phenot |ND > &
@ 1
i Rev. 10/83




VOLATILE ORGANICS DATA SHEET Lab No. S0
| : Date Rec'd ¢ " |
INITS OF REPORTED VALUES %\Q , Client . —Fp LS

ant an

ull Priority Pollut Date of Analysis GLD5-6/2%2
g;anial Scan (check compounds of interest) Snalgst kg[b,b Cﬁ?c/f’mh;
ue Date g

v ANALYTE AL lc |d |le |7 |& | sank| wo

Chloromethane <5 |<5 |<5 |<5 | <5 | <4 < < <5
Bromomethane

Vinyl Chloride — ) ) y
Chloroethane v hd V 7 v |

\' ]
Methylene Chloride 360 [F¢o |2/0 |X0 | /50 | /i10 2 0
crolein <50 |<50 | <50 | <50 | <50 | <50 |<50 <1d <50

Acetone 70 (3000 | 940 540 440 | ¢ | (.5 1§ <5
Acrylonitrile <50 [<50 | <50 | <50 | <50 | <50 [<50 <10 <$o

arbon Disulfide 25 |<s5 | <5 [ <5 [ <5 | <5 | <5 </ k"
1,1-Dichloroethylene
1,1-Dichloroethane ;
trans-1,2-Dichloroethylene | V¥ U v v v v

|
|
|
| Chloroform 2| 23 14 I s 1 4

2-Butanone <5 | =4 | <45 << 28 | <~
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
Carbon Tetrachloride
1,2-Dichloropropane
Trichloroethylene
Benzene
Chlorodibromomethane
1,1,2-Trichloroethane
2-Chloroethyl vinyl ether
Bromoform
4-Methyl-2-pentanone
k2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene

Chlorobenzene
trans-1,3-Dichloropropene
tthylbenzene
cis-1,3-Dichloropropene
*Styrene i < )
*o-Xylene N vy v N Y Y Vi v
23

23
33
i %

*Additional compounds from the EPA's Hazardous Substances List
**Other compounds of interest identified, in estimated amounts.

Note on report: “Samples analyzed for priority pollutants in accordance with 40 CFR,
Part 136, with results as shown below:

’




VOLATILE ORGANICS DATA SHEET

UNJTS OF REPORTED VALUES 5§|€%
Full Priority Pollutant Sc

Partial Scan (check compounds of interest)

Lab No. ST

Date Rec'd ox Al &-73

Client Y

Date of Analysis Lf2s (/27
Analystggzﬁwlr Check _Af);

Due Date

ANALYTE

v

#

/6

/7

pop

Naxin

phs LLD

“ﬁfhglank

Chloromethane

t~

<5

=9

L5

</ <| <5

Bromomethane

Vinyl Chloride

Chloroethane

Methylene Chloride

L0

30

360

2i0

\
/i A vV

Acrolein

<50

<50

<50

<50

<0 </0

Acetone

(2090

450

[800

125

EA

<5

Acrylonitrile

<_5‘Q

<50

<50

<50

</0 ~</0 <&o

arbon Disulfide

£S5

<5

s

<5

- | <] -5

1,1-Dichloroethylene

1,1-Dichloroethane

trans-1,2-Dichloroethylene

Chloroform

(9

2-Butanone

<5

=9

GE|¢

1,2-Dichloroethane

1,1,1-Trichloroethane

Carbon Tetrachloride

Vinyl Acetate

‘Bromodichloromethane

Carbon Tetrachloride

. 1,2-Dichloropropane

N

S

ITrichloroethylene

Benzene

Chlorodibromomethane

1,1,2-Trichloroethane

2-Chloroethyl vinyl ether

Bromoform

4-Methyl-2-pentanone

F2-Hexanone

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

N/

Toluene

13

Chlorobenzene

l5

<5

trans-1,3-Dichloropropene

tthylbenzene

cis-1,3-Dichloropropene

*Styrene

*0-Xylene
23

N/

<r

)
\
‘ T
| =

33

*Additional compounds from the EPA's Hazardous Substances List
**Other compounds of interest identified, in estimated amounts.

Note on report:

"Samples analyzed for priority pollutants in accordance with 40 CFR,

Part 136, with results as shown below:

?




— Pt S S = mem

« Anal Data Client

Check

UNITS 44% 1537
Full Priority Pollutant §can

Partial scan (check compounds of interest)

it
V/, ' Analyte /4L' if

Due Date

Blank LLD
N-nitrosodimethylamine <50 14/v0 1450 |</t) [<50 |<50 |<50 | <D | <50
is(2-chloroethyl)ether ; | ) j
-Chlorophenol
henol

,3-Dichlorobenzene
,4-Dichlorobenzene
,2-Dichlorobenzene
is(2-chloroisopropyl)ether
exachloroethane
-nitroso-di-n-propylamine
itrobenzene

sophorone

-Nitrophenol
,4-Dimethylphenol
is(2-chloroethoxy)methane
,4-DichTorophenol
,2,4-Trichlorobenzene
aphthalene 100
exachlorobutadiene <60
-Chloro-m-cresol {
exachlorocyclopentadiene
£,4,6-Trichlorophenol
-Chloronaphthalene
_Rcenaphthy Tene
imethylphthalate
2,6-Dinitrotoluene
cenaphthene 2/0
,4-Dinitrophenol <00
2,4-Dinitrotoluene
#-Nitrophenol

luorene 350
-Chlorophenyl phenyl ether <0 |
iethylphthalate {

,6-Dinitro-o-cresol
1,2—Dipheny1hydrazine ]
4-Bromophenyl phenyl ether !

exachlorobenzene /
entachlorophenol 5 110 %

< |Phenanthrene 63 J2900l220 1 9/6
nthracene <50 | 71RO| 90 115D
ibutylphthalate <50 | </60[<50 [+ V |

r.. Fluoranthene 3oo) 390 [ Fo0 | 40
Pyrene (/2.0 30 1970 | 66 :
enzidine <50 | <400 | <50 [<,50 | «50 5
Butyl benzyl phthalate <O Vv W '
Benzo(a)anthracene 200 | 30 {430 L
Chrysene 100 | <50 1560 , b,
3,3"-DichTorobenzidine (e </dn | WV \ 4

Bis(2-ethyThexyT)phthalate

63 | 130 /3001 34D | 270 | yo -
-nitrosodiphenylamine <50 |</e0] ™ <[00 | <60 |<£Aan ] <50 k4




T EXtRACTABLES DATA SHEET, page - 2 - ' - : Lab No. AYHYO

v

ANALYTE 4 1B le|d |e|lFle Blank LLD

Di-n-octyl phthalate 70 1230 | (0 [/50 |¢e50 |90 1190 | <&D» < 510
Benzo(b)fluoranthene <56 1100 /10 1ys50 [ <50 | <54 [
Benzo(k )fluoranthene 230 /16 1230 | J v N ]
Benzo(a)pyrene (1200 1/50 1460 /120 /00 | T0
Indeno(1,2,3-cd)pyrene 940 1 GO 1170 <50 | <506 |50
Dibenzo(ah)anthracene <0 1450 |</B0 | [

Benzo(ghi)perylene 440 1. 1RO J .7 NP P P
2,3,/,8-Tetrachlorodibenzo-

p-dioxin (TCDD)

*Aniline <80 [<00 |«x0 |</00 |50 |€50 [<s50 <50 <850
*Benzoic Acid |

*Benzyl Alcohol |

*4-Chloroaniline A

*Dibenzofuran 2indy

*2-Methylnaphthalene <00

*2-Methylphenol

*4-Methylphenol

*2-Nitroaniline

*3-Nitroaniline

*4-Nitroaniline

*2,4,5-Trichlorophenol Z / N
* %

%%

*k

* ¥k

* ¥k

ik

|

\

|

1
*Additiona'l compounds from the EPA's Hazardous Substances List \
**0ther compounds of interest identified, in estimated amounts.

Note on report: "“Samples analyzed for priority pollutants in accordance with 40 CFR,
Part 136, with results as shown below:"




| Anal Datawg;,by Client s
~ Check

-
| g-full Priority Pollutant %gana
| P

artial scan (check compounds of interest)
L UL ﬂaéq /ﬁﬁ —
1. N ]
\/ ' Analyte H .f }Zb /’7 Dop Blank LLD

-nitrosodimethylamine <200 | <700 | <100 (€00 |£50

is(2-chloroethyl)ether

-Chlorophenol

henol

,3-Dichlorobenzene

,4-Dichlorobenzene 2200 \
<200

,2-Dichlorobenzene
is(2-chloroisopropyl )ether
exachloroethane
-nitroso-di-n-propylamine
itrobenzene

sophorone

-Nitrophenol
,4-Dimethylphenol
is(2-chloroethoxy )methane
,4-Dichlorophenol

,2,4-1richlorobenzene Vv N
aphthalene 4600 y {0.2.0)
exachlorobutadiene <200 4280

-Chloro-m-cresol
exachlorocyclopentadiene

2,4,6-Trichlorophenol

-Chloronaphthalene y

Rcenaphthylene 220

imethylphthalate <200
2,6-Dinitrotoluene 4/ \ \
cenaphthene 2000 | 220 257
2,4-Dinitrophenol <200 | 460 < Z0
2,4-Dinitrotoluene

4-Nitrophenol y N4
luorene 2900 | 290
4-Chlorophenyl phenyl ether (<280 | </60 L2050
iethylphthalate

4.6-Dinitro-o-cresol

1,2-Diphenylhydrazine

4-Bromophenyl phenyl ether

exachlorobenzene

entachlorophenol W 4 N4 2
henanthrene Q400 11500 | (X0 190D
Anthracene 4700 Gio | 190 14500
ibutylphthalate <266 | </on | </00 | <250 /
Tuoranthene 12 0012300 1 290 '13en | 90
yrene 14100127600 |R60 ool /16
enzidine L2060 <160 |<460 <20 | <50
utyl benzyl phthalate <200] Vv J 4 W
Benzo(a)anthracene 1011900 | 250 14200 | GO
Chrysene 4300 | 20080 1520 |17100 | 70
3,3"'-Dichlorobenzidine <200 | <00 | <60 | <200 | <50
Bis(2-ethylhexyl )phthalate 200 | 960 | 170 /106 | 530
-nitrosodiphenylamine </ony | <180 | L. <50
Lo PAH 320 100 ND

H. ,_[ FA H | 4 QQ(“;_ 3;{'0 e 27 5’307




——EXTRACIABLES DATA SHEET, page =2 - — - ~ T T T Lab No. ~S990(,

/ ANALYTE W =17 |7 |E, Blank LLD

Di-n-octyl phthalate <200 | 4O | </D [€200 | RO
Benzo(b)fluoranthene 2%00 /200 |40 194490 | ¢o
Benzo(k )flTuoranthene 2900 |/ 420 3400 | 46
Benzo(a)pyrene 2060 | /500 | 536 4700 | <50
ndeno(1,2,3-cd)pyrene 190 [5c0 |46 [/900
Dibenzo(ah)anthracene £200 | 10 |4/00 |350
Benzo(ghi )perylene T |5 | ¥
2,3,7/,8-Tetrachlorodibenzo-

g—d1 oxin (TCDD)

*Aniline £200 | </en <D <200 1450
*Benzoic Acid

*Benzyl Alcohol

*4-Chloroaniline v y N
*Dibenzofuran 17060 | {10 2300
*2-Methylnaphthalene 1200 | </065 230
*2-Methyliphenol <260 | <200
*4-Methylphenol

*2-Nitroaniline
*3-Nitroaniline
*4-Nitroaniline
*2,4,5-Trichlorophenol N /

4
wx
3

*Additional compounds from the EPA's Hazardous Substances List
**Other compounds of interest identified, in estimated amounts.

Note on report: "Samples analyzed for priority pollutants in accordance with 40 CFR,
Part 136, with results as shown below:"
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Rxtract Date /. /¢ by FL
Malysis Date (/7( by Ne
iy

m Pull pesticide scan

D Partial scan (check pasticides of interest ®)

p—

Y Ml Kook -

Lab No.

FIwé

Rec'vd Dygte
Cliamt T3

A €43

Dus Date

UNITS REFORT
LLD = Lower Limit of

" SAMPLE NUMEBER

BLANK

LD

sle |2 |

= 1 Cdup

0 L

/

N, WDl | m

]

ND

N D

l

!

"]

beta endosulfan

,
52l [®

endrin aldahyde

toxaphense

PCB 1016

PCB 1221

1

PCB 1232

PCB 1242

PCB 1248

PCB 1254

-

PCB 1260

2.0

kO | N
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Extract Date /7 by FL

Aralysis Dmte (l2e by _MC
CQack ‘

?

B] rul) pesticide scan
" [ Partial scan (check pesticides of interest *)

o Ml fock.

LD =

lab Wo. _F I55¢
Rec'vd Dyte W L~/3
2L

Dus Date

UNITS REFORT
Lower Limit ot Detectioy.

A

|__alpha-BHC

L)%

z |z ] |
ND ND

beta-BHC

/_InN>
|
!

ND
\

delta-BHC

_gamma-BHC (lindane)

heptachlar

aldrin

%

hept achlar epcaxide

dieldrin

4,4°'-DCE

4,4'-DOD

endosulfan sulfate

4,4'-0D0T

chlardane

S

e

L30

upl v 1190°




POLYCYCLIC AROMATIC HYDROCARBONS
Lab Sheet

Lab No. ﬁgﬂé Analyst
Client 2 S Chk'd by

Date Rec'd P -
Date Due

Sample(s) analyzed for Gravimetric Polycyclic Aromatic Hydrocarbons in accord-
ance with Washington State Department of Ecology WAC 173-302. The method re-
quires analysis of the samples through successive stages until the result ob-
tained is less than 1% by weight (as received basis) or until the fourth stage
has been completed. Results are as shown below:

% by weight, as received basis*

Sample Number

Stage ! /6 1717 D
1: Soxhlet Extractilfn IS 12548 | Jb
Acid-base

2: clean up

Silica gel
3: chromatography

High Performance
4: Liquid Chromatography feec | ae |mo= |=—
(HPLC) Analysis

*for 4,5,6 membered rings
Note to analyst: 1) Indicate by a --- stages which were not performed.
2) Report actual values, not "less than 1%".

[jt? Group I needs the crude extract (after soxhleting) for halogenated hydro-
carbons.

/
[m Group J‘ needs to share the sample.

[‘tZ,Your group has additional work to perform on these samples. See lab
entry cover sheet.
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Extraction Type:

=7 D.0.E.
L7 E.P. Toxicity

& Endrin

Methoxychlor
Toxaphene
2,4-D

2,4,5-TP
(silvex)

Lindane

HAZARDOUS WASTE DATA SHEET - Organics

Lab No. S G906
Date 3 /3
j cnenf—a&?,; =
! Analyst ~ Check
| Due Date )
Sample Number
A lAB D € |\F |& |4 |z | [m
Concentration, mg/L
Wb | ~ " 7]. 0002{0.02
P ooy 0-0
NP 005 |0.5
ND |— —2.%% 0.0
,,{ > 10.0057[1.0
AO < — ,000L 0.4

Zﬁé? This sample also has inorganics on it. Obtain extract from Group I.

L7 This sample set does not have inorgs.

Give sample to Group I to extract and

make sure information below is completed:

Separation

Extraction

Filtration

Sample Preparation Log

o




| A |
i |

.

" HAZARDOUS WASTE DATA SHEET - Organics Lab No. PGF0¢

Extraction Type: ‘} Client %.r

Analyst Check
7 D.0.E. | Due Date T
L E.P. Toxicity

Sample Number

/¢ 17 LLD |McL
Concentration, mg/L

%ﬂdrin AP | MDD .0022| 0.02
Methoxychlor NP NO LO0| h0.0
Toxaphene [T NoO o 0.5
2,4-D A | ND O, s0t0-0
2,4,5-TP I QL 6.00811.0
(silvex) :

St Lindane j{[o MO . 00040.4

\
M_Jh'is sample also has inorganics on it. Obtain extract from Group I.

47 This sample set does not have inorgs. Give sample to Group I to extract and
make sure information below is completed:

Sample Preparation Log

Separation -

Extraction

Filtration




